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THE FINEST 


MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 
more for important parts where strength and rigidity must be 
combined with ease of machining. The illustration shows a 
front hub 12” outside diameter, for a commercial vehicle. 
LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 
Elongation : 18% Elongation: 6% 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i. 


We offer your designers the full collaboration of our engineers 
LEY’S MALLEABLE CASTINGS CO, LTD,, DERBY. TELEPHONE: DERBY 45671 
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The Supervision of Personnel 
By JoHN M. PrIFFNER, Professor of Public Administration, University 
of Southern California. A study of human relations in management. 
454 pages. 35/- net. 


Structural Principles and Data 
(Handbook of Aeronautics No. 1) 


A famous work for many years, Pitman’s ‘“‘ Handbook of Aeronautics ” 
has been radically transformed to meet the present-day requirements of 
the industry. It is published under the authority of the Council of the 
Royal Aeronautical Society, and in the first volume, now available, 
Structural Airworthiness is dealt with by W. Tyg, O.B.E., B.Sc., 
F.R.Ae.S., and Structural Analysis by J. H. ARGYRIS, D.E., A.F.R.Ae.S., 
mn P. C. Dunng, B.Sc., A.F.R.Ae.S. 336 pages. Profusely illustrated. 
/- net. 
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By A. T. Starr, M.A., Ph.D., M.I.E.E. The author, an outstanding 
worker in this field, has produced in this book a survey of the whole of 
modern knowledge concerning essential methods and techniques of radio 
andradar. He pays particular attention to noise, microwave techniques, 
waveforms, pulse circuit techniques, and electronic tubes. 830 pages. 
919 illustrations. 75/- net. 


Principles of Aerodynamics 
By DanieL O. DomMascH. An authoritative and up-to-date book by a 
noted American aeronautical engineer. It describes and defines the 
Physical laws which are basic to aerodynamics, and the methods used to 
apply these laws to specific problems. 389 pages. 45/- net. 


Elements of Propeller and Helicopter Aercdynamics 
By DanieL O. DomMMascH. The author is Chief Engineer and Chief 
Instructor, Test Pilot Training Division, Naval Air Test Centre, Mary- 
land, and his experience of all types of aircraft is extensive. This new 
book is of great value to aeronautical students and engineers, particularly 
those concerned with helicopters. Illustrated. 35/- net. 


Solution of Problems in Strength of Materials 


By S. A. Urry, B.Sc.(Eng.), Lecturer in Mechanical Engineering, 
Wandsworth Technical College. An up-to-date textbook for students 
preparing for examinations in Strength of Materials. It shows the 
derivation and application of the essential formulae by means of fully 
worked out problems, and includes a number of exercises with answers. 
A useful book for students preparing for the B.Sc.(Engineering) Degree, 
it also covers the syllabuses of the examinations for the Higher National 
Certificate in Mechanical Engineering and for the Associate Membership 
of the professional bodies. 20/- net. 


The Gantt Chart 


By WALLACE CLarK. A complete guide to this well-known recording 
method, of interest to all concerned with industrial management. 
Third Edition. Illustrated. 12/6 net. , 


Radio Upkeep and Repairs 

By ALFRED T. Witts. A practical handbook on the location and 
correction of faults; invaluable for — service engineers and 
others interested in this work. Seventh Edition. 12/6 net. 

“This book is commended. The methods advocated require a 
minimum of equipment.””— ELECTRICAL TIMES. 

* Full of useful suggestions which will be appreciated by the service 
engineer in addition to the amateur.”— ELECTRONIC ENGINEERING. 

“A helpful introduction to practical radio servicing.””— PRACTICAL 
WIRELESS. 
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THEPOWER 
OF A NAME 


In History there are few names which 

have retained their power as firmly as that 

of William Shakespeare. Though centuries have 

passed since his lifetime, his words and wisdom still 

influence millions throughout the world and the power 

of his pen is undiminished. Industry, too, has its famous names of power. Among 
them is Hoover, associated in thousands of minds with the efficiency and 
reliability of the world’s finest fractional horse power motor — and with the 


a service facilities that lie behind it. 


The Hoover F.H.P. Motor combines superb 
quality with competitive price. Please write for 
i. name and address of ‘your nearest distributor. 


HOOVER 
LIMITED 
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DEPARTMENT 
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@ GAUGE BLOCKS OF CAST 
QUARTZ 


In making precise length 
measurements by means of gauge 
blocks, the question frequently 
arises whether gauge accuracy still 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





complies with the original specifi- 

cation, or whether accuracy has been affected by 
wear or instability of the gauge material. In- 
stability of the steel of which such gauges are made 
is a much more frequent occurrence than generally 
supposed. Nor is it easy to ascertain the causes 
of such dimensional instability, since even gauges 
made of identical material and heat-treated in 
identical manner may show entirely different 
degrees of dimensional instability. While the 
suitability and permanency of quartz or rock 
crystal is well known, its application to measuring 
techniques requires the employment of a highly 
developed casting technique, ensuring the pro- 
duction of a stress-free amorphous product. This 
technique is now available and quartz blocks of 
high stability can now be produced without re- 
quiring any special ageing treatment. A consider- 
able advantage of quartz is, of course, that its 
coefficient of thermal expansion is only about 
,,th of that for steel. Quartz gauge blocks can 
therefore be manually handled without requiring 
some two to four hours for cooling down after 
they have been touched by hand as is the case 
with steel gauges. Quartz is claimed to be just 
as wear-resistant as steel, which appears credible 
considering the brittleness of the material. It is 
true that a gauge made of quartz is liable to break 
if dropped, while one of steel is not, but the 
quartz gauge will always retain its accuracy of 
dimensions, while the same cannot be said of a 
steel gauge, which may appear to be undamaged, 
but which in reality may have lost its accuracy by 
deformation. Finally, cold welding or rusting of 
gauge blocks of quartz is, of course, not possible. 


@ NEW ULTRASONIC INSPECTION METHOD 


In the contact-scanning method employed in 
the ultrasonic examination of large metal objects, 
it is usually necessary to machine or grind the 
surface of the metal before it can be inspected. 
With a new system of inspection, the metal is 
immersed in rust-inhibited water, and the crystal 
scans the metal without being in contact with it. 
The several inches of water between the crystal 
and the metal make it possible for the crystal 
motion to be mechanised without concern for 
the small contour changes in the metal under in- 
Spection. Also, a unit operating according to the 
new system should be operated in conjunction 
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with an echo type flaw detector to give the echo 
height standardisation. The use of the mechanised 
crystal scanning allows electronic circuits to cal- 
culate the position of the crystal relative to the 
object being inspected. Once this position is 
known in electrical terms, the data can be fed to a 
television-type display tube. Changes in the 
horizontal position of the crystal cause similar 
changes in the horizontal position of the beam in 
the cathode ray television tube. The vertical 
position of the cathode ray tube beam is deter- 
mined by the elapsed time between sending the 
ultrasound pulse and the received echoes from the 
metal object being inspected. Ultrasound fre- 
quencies of from five to twenty-five megacycles 
are used. The higher frequencies are claimed to 
give the best resolving power, because they will 
permit the distinguishing of flaws which lie close 
to the surface. Some metals, such as low carbon 
steel, however, require the frequency to be kept 
as low as five megacycles. This is due to the high 
absorption of ultrasound of higher frequencies. 
Aluminium alloys which have been rolled, ex- 
truded, or forged can be inspected at twenty-five 
megacycles. 


@ INVESTIGATION OF SINTERING PROCESS 


In order to obtain fundamental data on the 
change in electric properties during the earlier 
stages of sintering of metal powder, an investiga- 
tion was made of the electrical resistivity and the 
density of compacts of copper and nickel powders 
which were sintered isothermally in vacuo or in 
hydrogen. No comprehensive relationship be- 
tween the rate of densification and the change in 
electrical resistivity could be found. It therefore 
appears that the measurement of the electrical 
resistance of a compact cannot be considered as a 
suitable means for studying the sintering process 
at the stage of void-elimination. In fact, an ap- 
preciable change in electrical resistivity was ob- 
served below the temperature at which the den- 
sification occurred. Also, the electrical resistivity 
indicated a considerable decrease for a short time 
at the beginning of sintering, and after that only 
a slight decrease with sintering time. In the case 
of hydrogen sintering, a noticeable effect of the 
gas upon the electrical resistivity was registered. 
In the low-temperature range between 90 and 
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200’ C, a greater rate of decrease in electrical 
resistivity was observed on the copper compact 
sintered in hydrogen than on that sintered in 
vacuo. This is explained by the fact that the sur- 
face oxide of copper is more easily reduced than 
that of nickel. A considerable amount of hydro- 
gen was absorbed in the particles of the nickel 
powder during the pre-reducing treatment. The 
hydrogen which was absorbed in the particles 
during reducing or sintering in hydrogen at a 
given temperature was eliminated to some extent 
with successive heat treatment in vacuo at the 
same temperature ; this caused a decline in the 
electrical resistivity. It was, however, found that 
complete elimination of hydrogen from the com- 
pact would require a considerable time. 


@ AIR-INFLATED GRINDING WHEELS 


For the rapid removal of metal such as gates, 
risers, and vents from castings, rubber contact 
wheels with a sanding sleeve can be used. These 
contact wheels are normally a solid rubber tyre, 
mounted on a metal wheel or mandrel. To provide 
an almost infinitely variable hardness without 
having to change from one wheel to another and 
to provide a much greater surface contact between 
the work piece and the abrasive sleeve or belt, an 
air-inflated contact wheel has been developed. 
The new type of wheel consists of a plastic or 
metal core with zinc die-cast end plates and a 
tubber sleeve held between the end plates by 
clamping bolts. The design of the core and end 
plates is such that compressed air can be intro- 
duced into the annular space between the core and 
the rubber sleeve. By varying the air pressure in 
the annular space from just above atmospheric 
pressure to a maximum of about 10 psi, the hard- 
ness of the wheel can be varied over the entire 
range that is normally used by having different 
wheels of varying hardness. These wheels are 
made in varying sizes from about 33 in. diameter 
to 8 in. diameter with either 3 or 33 in. wide face. 
Either smooth or serrated wheels can be made. 
Since the maximum pressure used in the air-filled 
wheels is only 10 psi, inflation is easy. In shops 
where compressed air is available at the various 
machines, inflation is accomplished by providing 
a hose connector. Where no compressed air is 
available, or for use on portable tools, a small 
hand pump such as those used for bicycle tyres 
is adequate. 


@ POWDER REDUCTION BY FLUIDISATION 


In powder metallurgy the reduction of the 
metal powder, as exemplified by the de-oxidation 
of iron powder, plays an important role in the 
process of powder production. Reduction of iron 
powder is usually accomplished in furnaces sup- 
plied with flat containers in which the heaped 
powder is exposed to a reducing gas at elevated 
temperature. The length of time required for 
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completion of the reduction process must, of 
course, depend upon the amount of oxides pre- 
sent and the access of the reducing gas to the 
powder particles. It is obvious that conditions 
for penetration of the reducing gas into the bulk 
of the powder mass are not very favourable in 
this kind of furnace; on the other hand, the 
danger of-sintering prohibits acceleration of the 
reduction process by having recourse to higher 
process temperatures which would ensure a con- 
siderable speed-up in the rate of reduction. In 
order to improve conditions, furnaces have been 
developed in which the powder is agitated in 
rotary drums resembling rotary dryers, but with- 
out much success, as the powder tends to cake on 
the wall of the drum. A more efficient method 1s 
based on the employment of the principle of 
powder fluidisation, in which a mass of powder 
contained in a vessel is passed from below through 
openings in the bottom by a uniformly distributed 
stream of reducing gas. By proper adjustment of 
the flow conditions, the entire mass of the powder 
is kept in a state of agitation resembling a boiling 
mass. This method of fluidisation is well known 
in refinery practice, where it constitutes the 
operating principle of the fluid catalyst processes. 
It creates optimum conditions for the contact of 
reducing gas and powder particles and greatly 
enhances operating conditions over previous 
practice. 


@ COLOURED SILICONE COATINGS 


The recent introduction of silicone coatings 
in colour must be considered a significant de- 
velopment for the metal-working industries. Alu- 
minium and black pigmented silicone coatings 
for strictly utilitarian purposes are being applied 
where resistance to high temperature is the main 
requirement. On such products as exhaust stacks, 
boilers, engines, heat exchangers, mufflers, stove 
parts and aircraft components, silicone finishes 
with aluminium pigments can withstand corrosive 
atmospheres and temperatures in excess of 
1,000° F, while maintaining good film integrity 
and appearance. Black finishes based on silicone 
resin have similarly been field tested and approved 
for use on engine manifolds, heaters, photographic 
equipment, exhaust systems and heat exchangers. 
Silicone base vehicles pigmented with other 
colours are not as heat resistant as the aforemen- 
tioned types, but do, nevertheless, compare 
favourably with conventional finishes. Their use 
on a wide variety of products where decorative 
appeal has hitherto been difficult is now a distinct 
and practicable possibility. They should fill an 
important gap between conventional finishes and 
inorganic (porcelain or ceramic) materials. In 
general, silicone vehicles have good chemical re- 
sistance. With the exception of organic solvents, 
they withstand exceptionally well most reagents, 
including acids, alkalies, salts, and oils. Silicone 
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VENTILATION /~ 


Summer heat reduces efficiency. 
Do you realise that in a very short 
time correct ventilation will have 
become a vital and urgent ques- 
tion? There is just time to tackle 
the problem in the right way. 


TRADE MARK 


POWERED ROOF VENTILATOR 
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natural or static ventilation. 
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in furnace elements? 


There are furnace elements that will give the 
high temperatures you need, but their life, if 
merry, is also very short and they require 
constant replacement. 

Other elements will last much longer without 
failing, but only if you don’t ask them to 
operate continuously at high temperature. 
The best of both possibilities is found in 
those elements made of ‘ Nichrome’ V, the 
most highly developed nickel-chromium 
resistance alloy for heavy-duty heating over 
long periods. 

‘Nichrome’ V effectively resists oxidation 
at temperatures up to 1150° C (2102° F). 
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paints are applied by conventional methods. 
Primers are not ordinarily required, but a good 
degreasing operation and/or a light phosphatising 
treatment are recommended before the application 
of the finish. In some instances, advantage can 
be taken of the silicone’s heat resistance to shorten 
baking schedules by raising oven temperatures 50 
to 100° F beyond those formerly used with con- 
ventional finishes. 


@ MAKING STAINLESS STEEL PERMAN.- 
ENTLY MAGNETIC BY COLD WORKING 
It is well known that nickel-chrome steels of 

the types containing 8 to 10 per cent nickel and 
18 to 19 per cent chromium are non-magnetic in 
the fully annealed state However, this condition 
can usually be altered by cold working the alloy 
at room temperature. Depending upon the chemi- 
cal composition, the extent of cold deformation 
produced, and sometimes the heat treatment of 
the metal carried out, the metal can be converted 
partially or almost wholly to a martensitic perma- 
nent type ferromagnetic alloy. In a recent in- 
vestigation, the effect of varying percentages of 
cold reduction on three commercial grades of 
18-8 stainless steel wires was examined by an- 
nealing specimens of wire at 2150°F in a 
dissociated ammonia atmosphere and passing the 
wire through a series of progressively smaller 
diameter diamond dies in a conventional wire 
drawing unit. The wire was then drawn at con- 
stant speed for several minutes so as to secure 
uniformity in the rate of reduction. In the case 
of two grades a 92 per cent reduction of area was 
chosen, while in the case of the third grade with 
a2 per cent higher nickel content, a 98 per cent 
reduction of area was applied. The tests included 
magnetic measurements of remanence and coer- 
cive force for all three grades of wire. In addition, 
ultimate tensile strengths and electrical resistivities 
were determined for two grades. The magnetic 
parameters of remanence and coercive force were 
measured directly on hysteresis loops which were 
projected upon a calibrated cathode-ray oscillo- 
scope screen. It was found that all three grades 
could be transformed almost wholly to permanent 
ferromagnetic alloy, remanence increasing and 
coercive force values decreasing as the percentage 
of reduction was increased. From the third grade 
it was found that a two per cent increase in nickel 
retards these changes. 


@ NON-DESTRUCTIVE TESTING OF THIN 

SHELLS 

_Thin shells occupy a significant and often 
critical place in many modern engineering struc- 
tures. Typical examples of such shells are pressure 
vessels, submarine hulls, penstocks, boiler tubes, 
submerged gas lines, aeroplane fuselages, vacuum 
tanks, and underwater ordnance such as mines 
and torpedoes. These structures are, in general, 
loaded by an external pressure and their failure 
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is nearly always characterised by a sudden and 
dramatic collapse. Intelligent and precise design 
is therefore required in order to achieve a safe 
and efficient structure. It goes without saying 
that mathematical theory and past experience 
must be supplemented in new and unusual design 
by experimental results if full success is to be 
attained. In this respect, it is interesting to note 
that an experimental technique for studying and 
evaluating thin shells in a novel and non-destruc- 
tive manner by the application of a differential 
pressure test has been developed. This test is 
based upon the fact that the buckling or collapse 
of a thin shell is a manifestation of lack of equi- 
librium between the externally applied pressure 
and the stress developed in the shell wall. Now, 
if the closed shell subjected to external pressure 
is filled with a compressible fluid such as water, 
the point of incipient buckling of the shell may be 
detected by observing the point at which the dif- 
ference between the external and internal pressures 
becomes constant. Furthermore, the extent of 
shell deformation after buckling is started may be 
controlled by regulating the external pressure 
acting upon the shell until a state of yield exists. 


@ HARDENING OF BEARING SURFACE OF 

MACHINE PART 

With certain machine parts, as, for instance, 
connecting rod bearings for internal combustion 
engines, bearing linings are used, in which not 
only the inner but also the outer surface is used 
as a bearing surface. With these bearings the 
linings are usually wiped with bearing metal such 
as lead bronze. Difficulties have arisen because 
in producing the two wipings, which take place 
at a high temperature, faults may arise, such as 
crystal liquation, lead liquation, and loose com- 
bination between the steel and the lead bronze. 
For these reasons it has been proposed with such 
bearing linings not to wipe both bearing surfaces, 
but instead to provide one surface with a hardened 
layer produced by case hardening or by nitriding. 
In most cases the hardened layer is produced on 
the convex external sliding surface of the lining 
as this surface slides on the bearing surfaces of 
the hinged connecting rod end or other part. The 
main difficulty in the production of such a layer 
js that the hardening has to be carried out with 
a bearing metal layer as, for instance, lead bronze 
already wiped on, because hardening carried out 
before wiping would be destroyed by the wiping 
temperature used. Thus, there is in this case 
also a danger that the unification of the layer of 
lead bronze with the lining base will be prejudi- 
cially influenced, with damage to bearings as 
previously indicated. To avoid this danger, it is 
necessary to heat the layer to be hardened so 
rapidly that the heat in the lining base is carried 
away before it reaches the bonding zone between 
the bearing metal and the base, that is, the depth 
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of heat penetration must be kept as small as pos- 
sible. According to a recent patent, the desired 
effect can be obtained by making use of induced 
eddy currents of high frequency, for example 
from 190 to 210 kcs, in order to heat the surface 
including the layer to be hardened which is remote 
from the wiped surface. 


@ RAPID TOOL LIFE TEST 


The conventional laboratory method of tool 
life testing usually consists of machining with a 
cutting tool, either until complete failure occurs 
or to a predetermined amount of flank wear, as 
measured with a microscope. Attempts to ac- 
celerate these tests usually yield results which do 
not agree with practice. It is quite apparent, 
therefore, that a more rapid method of using a 
smaller amount of material and at less cost is 
quite desirable. It is also apparent that any such 
test method cannot be based on tool failure. It 
can, however, be based on the rate of tool wear if 
this can be determined by measurements made 
over a sufficiently short period of time. The rate 
of wear of a cutting tool, when machining under 
normal conditions, is so low that to measure it by 
ordinary means, as by the use of a microscope, 
requires observation over a long period of time, 
of the same order of magnitude as the life of the 
tool. Obviously, some extraordinarily sensitive 
means of measuring wear had to be found before 
a very rapid tool life testing method could be 
realised. The idea was therefore conceived of 
using a radioactive cutting tool to measure tool 
wear. It appeared that by this means it should 
be possible to determine the “ instantaneous ” 
rate of tool wear at any time throughout the life 
of the tool. The radioactive tool wear method 
selected for development consists, in essence, of 
machining with a cutting tool which has been 
rendered radioactive by means of neutron irra- 
diation in a nuclear reactor and measuring the 
radioactivity of the collected particles worn from 
the tool during a few seconds of cutting. This 
method has proved successful, and by a special 
artifice it is even possible to measure face wear 
and flank wear separately. 


@ ELECTROSTATIC GENERATOR 


Although the generation of electricity by 
electrostatic devices has never attained the stage 
where it could seriously be considered as a means 
of electric power generation, proposals for the 
construction of electrostatic generators for special 
purposes have not been lacking in the past. In 
Armstrong’s electrifying machine, which is an 
carly example of this class of machine, a steam 
boiler is charged negatively, while the steam 
flowing out under pressure is charged positively. 
Recen‘ly, high-tension dust generators with self- 
excitation, i.e., without brush or glow electrodes, 
have been developed, wherein air laden with 
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dust, for example, magnesium oxide, is forced 
through a nozzle of magnesium oxide, a voltage 
of up to 900 volts being measured at an insulated 
electrode. In another proposal, a current of air 
laden with silica dust is forced at a speed of the 
ordcr of 3 to 4 metres per second through several 
copper tubes conductively connected with a hol- 
low ball surrounding the tubes. Arrangements 
have also been proposed in which dust-laden air 
is forced at supersonic speed through nozzles of 
the Laval type, whereupon it is guided past brush 
or glow electrodes, and is thereby charged by 
induction. This procedure, however, is physically 
quite different from self-excitation, since the 
electrodes have to be kept charged. In self- 
excitation the electric charge originates by a 
frictional electrical effect of the dust particles in 
contact with the inside surface of the tubes through 
which they pass. With a view to increasing the 
charge, it has been proposed to form the tubes 
through which the dust particles are forced as a 
coil so that the inertia of the particles causes them 
to contact, as far as possible, the surfaces of the 
tube. According to a recent invention, considerably 
greater charges are imparted to the dust particles 
and the tube wall by giving the gas current 
entering the tube a swirl so that a considerable 
portion of the dust particles is driven by centri- 
fugal force against the inside surface of the tube 
and comes into intimate contact with the wall 
surface. 


@ STIFFNESS TESTER FOR PAPER 


A new test for measuring the stiffness of paper 
and paper-thin non-metallic materials is based 
on the torque indication obtained from a wire 
suspension that provides support and rotation 
of the sample without the use of bearings. The 
test, therefore, consists in bending a specimen 
through a given angle, and the stiffness of the 
specimen is then computed as a function of the 
torque produced in the wire. Two clamps are 
provided to support the test specimen at its 
vertical edges. One clamp, through which the 
torque is applied, is attached securely to the 
specimen ; the other clamp holds the specimen 
loosely and permits it to bend with the applied 
twisting moment. Rotation of the torque frame 
transmits the twisting moment through the speci- 
men and into the wire suspension. A pointer 
attached to the rotating clamp indicates by its 
position on a fixed scale the angle through which 
the paper is bent. At the same time, the pointer 
shows the torque applied to the wire suspension. 





For further information on developments 
reviewed in THE BLUE PAGES, readers 
are invited to write to the Editor. 
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The Kitimat Hydro-Electric Power Development Scheme 


By F. L. LAWTON. 


(From a paper read to the Commonwealth Section of The Royal Society of Arts, on 27th 


March, 1953.) 


TuE Nechako-Kemano hydro-electric power develop- 
ment in west central British Columbia, with the power- 
transmission facilities and the aluminium-reduction 
plant at Kitimat, marks an outstanding event in the 
amazing industrial development of aluminium. 

Since the Second World War the demand for alu- 
minium has exceeded present world capacity. Over the 
past twenty-five years the consumption of aluminium 
has increased nine per cent cumulatively per annum, 
with the probability that the growth trend will con- 
tinue upwards. 

That is why the Aluminium Company of Canada, 
Limited, is today well advanced on the construction of 
the Nechako-Kemano hydro-electric power develop- 
ment, the aluminium-reduction plant at Kitimat and 
related facilities such as harbour and town, and the 
transmission system linking the power plant and the 
reduction plant. With an ultimate firm delivery at 
Kitimat of 1,670,000 hp and installed capacity of 
2,240,000 hp, the decision to proceed with the first 
stage of the overall project constitutes a notable mile- 
stone in the growth of the aluminium industry. This 
decision marked the start of construction on the greatest 
hydro-electric power development ever financed by 
private capital. 

On April 21, 1951, the decision was reached to 
proceed, on the basis of a power development involving 
equipment for 450,000 hp of the initial stage, trans- 
mission facilities, aluminium-reduction plant, town, and 


port. 

Half of the initial 300 kV power cable order, one of 
the initial step-up transformer banks, one of the genera- 
tors and part of the pressure-conduit liner steel for 
Kemano are being secured from United Kingdom 
sources. Moreover, half of the potroom cranes, the 
unloading crane for the harbour, the bulk-alumina 
unloading equipment, a number of other cranes and 
considerable miscellaneous equipment for Kitimat 
aluminium-reduction works are being purchased in 
Great Britain. 

By damming the Nechako River near the head of 
the Grand Canyon, a great storage reservoir will be 
created which will impound the run-off of the Eutsuk- 
Tetachuck-Euchu and Tahtsa-Whitesail-Ootsa-Natalkuz 
drainage systems, at full reservoir level 2,800 feet above 
sea level. This permits the flow to be reversed through 
Tahtsa River and Lake, and diverted through power 
tunnels piercing the Coast Range. 

Precipitation over the watershed ranges from 100 in. 
per annum or more on the higher, westerly portions, to 
20 in. on the lower, easterly portions. The area of the 
watershed above Kenney dam is 5,475 square miles 
to which the run-off from the 290 square miles 
Nanika-Kidprice Lakes watershed can be diverted. 

With 6,920 cfs of water available under a net head 
of about 2,500 feet, an estimated 1,718,000 hp can be 
generated. 

A very high degree of reliability has been built into 
the dam, which has a maximum height, structurally, 
above bedrock of about 317 feet at full reservoir level 
of 2,800 plus 7 foot flood surcharge. Freeboard at the 
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abutments is 12-5 feet, with a super elevation of 5 feet 
at the centre of dam to provide for settlement. 

Crest length of the dam is about 1,550 feet and 
crest width is 40 feet. The slope of the upstream face 
is 1 in 2-5, increasing the overall factor of safety con- 
siderably beyond the originally contemplated 1 in 1-5. 
The slope of the downstream face averages 1 in 1-75. 

Model tests, made at the University of California, 
indicated the dam to be free from movement (sliding) 
with a pressure on the upstream face of well over ten 
times that arising from water. Similarly, shaking-table 
model tests showed the dam would be entirely safe 
with an acceleration equal to gravity. 

Three of the world’s leading consultants (Dr. Karl 
Terzaghi, Dr. J. P. Growdon and Mr. I. C. Steele) 
were retained to consider the design. 

There will be two unlined power tunnels, one of which 
is now under construction, with concrete paved inverts, 
each about 10-1 miles in length from the intake at the 
west end of Tahtsa Lake to the base of the surge 
chamber. The intake structure will be equipped with 
trash racks, guides for bulkheads and for two 14 foot 
by 26 foot fixed-wheel gates, each controlling the flow 
to one of the two power tunnels, the invert of which 
near the intake structure will be at 2,718 feet. 

In analyzing the overall economy of the power 
tunnels, the design was based on experience with 
tunnels in the United States, from which a friction 
factor predicated on Kutter’s N = 0-040 is found to 
check closely for unlined tunnels. In the case of those 
tunnel sections assumed completely lined, Kutter’s 
N = 0-014 also agrees closely. In the analysis, the 
nominal sizes of the modified horseshoe cross-sections 
were fixed by evaluating the value of power loss due 
to friction head against construction cost, cost of money 
and operating cost. 

The economic analysis resulted in the conclusion 
that twin 25-foot diameter tunnels would be most 
economical, and possibly somewhat more reliable than 
a single 35-foot diameter tunnel. Friction losses and 
tunnel costs were based on the use of steel supports 
and/or 18 in. concrete lining for ten per cent of the 
total length, where required for support or to cut off 
influxes of water. 

Up to the pressure conduits, including the related 
surge chambers, the pressure conduits themselves, the 
manifolds and the valve chamber, the Nechako-Kemano 
power development follows very closely North American 
high-head practice, apart from the capacity of the 
storage reservoir, the size of the Kenney Dam, and the 
length and size of the power tunnels. Beyond this 
point, however, the component elements of the power 
development are unusual in North American practice, 
corresponding more closely to many large and modern 
hydro-electric plants in Switzerland, France, Norway, 
Brazil, and elsewhere. The most striking characteristic 
is that the pressure conduits and the power-house 
proper are placed a considerable distance inside the 
mountain mass. 

One 11-foot diameter pressure conduit will serve 
four units, being controlled at its upper end by a surge 
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chamber, to limit pressure rises to an acceptable value 
and permit rapid increase in flow, and a butterfly valve. 
The basic design of the pressure conduit, driven at an 
angle approximately 48 deg. from the horizontal, 
involves the use of a steel liner, which will serve as a 
watertight diaphragm, and as an inside form for the 
concrete backfill placed between the steel liner and the 
rock sheath. 

Nothing has been left to chance in the design of the 
pressure conduit. In addition to thorough and indepen- 
dent reviews of outstanding high-head power develop- 
ments employing pressure conduits in Switzerland, 
France, Norway and elsewhere, particularly as to design 
and construction, weaknesses which have shown up 
in such plants elsewhere have been carefully examined. 

Various technical, economic and military considera- 
tions have influenced the decision to construct an under- 
ground power plant, deep inside the mountain mass. 

Existing plants all over the world have shown that 
neither head, flow nor size limit development of water- 
power resources by means of underground power plants. 

Access to the Kemano powerhouse will normally 
be through an access tunnel with a length of about 
1,400 feet, the upper portion of which will serve as an 
ingoing air duct. The access portion of the tunnel is 
about 22 feet in width and 14 feet high. Emergency 
access or exit will be afforded through the ventilation 
tunnel, which serves as a pilot access tunnel during 
construction. 

The Kemano generating station involves the ex- 
cavation of a chamber 1,135 feet in length, 81 feet in 
width and 134 feet in height, excavated from the solid 
rock of the mountain mass. 

The passageway under the bus gallery provides 
access to the only operating position at each unit. At 
this location are grouped together the governor cabinet, 
the generator brake controls, and the field cubicle 
structure which contains the generator field circuit 
breaker, the exciter field circuit breaker, the motor- 
operated rheostat and contactors, the pilot exciter 
field rheostat, the a.c. and d.c. distribution panels for 
the unit, the control station for the cooling-water pump 
for each unit and the generator and turbine bearing 
temperature indicators, as well as the unit bay lighting 
panel. 

In the transformer vaults, the available space 
accommodates two transformers between each pair of 
generating units, at 60 feet centres. Much thought was 
given to two basic considerations: (1) Limitation of 
damage in the event of major trouble on a transformer, 
and (2) rapid replacement of a damaged transformer. 

The first consideration was provision of a tripartite 
pit between the deep floor beams, capable of holding 
the entire 7,000 Imp. gal. oil content of a transformer. 
A 12 in. diameter drain from each element of the pit 
leads downward directly to the nearest tailrace. 

The second consideration was predicated on re- 
placement of a faulty transformer in not over three 
hours. The heat exchangers are moved with the 
transformers, enabling the use of only four dresser 
couplings for pipe connections. The installation being 
independent of weather conditions, all auxiliary leads 
for oil-pump motors, indicators and alarms are effected 
by plug-and-socket connections with flexible armoured 
cable. The transformer will be rolled forward out of 
its vault, picked up by one 225-ton crane, and the 
spare unit put into place, using the second crane if 
necessary. 

The Kemano power plant, when completed, will 
have installed 16 vertical, single-runner, four-nozzle 
impulse turbines, each rated 140,000 to 150,000 hp at 
327 rpm. Each waterwheel will drive a direct-connected, 
vertical, three-phase, 60 cycle, 327 rpm 13,800 volts, 
0-8 power factor generator rated at 106,000 kVa, at 
60° C rise and 122,000 kVa at 80° C temperature rise 
with main and pilot exciters, with a short-circuit ratio 
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of 1:0 and WR? of almost 24,000,000 1b-ft?. These 
generators will be able to carry 115 per cent of the 
60° C rating continuously. 

Each group of two generators will feed into a double- 
primary bank of three single-phase, 71,000-89,000 kVa 
transformers, rated at 300 kV. 

The output of the transformers will be delivered 
to the switchyard at the surface, through 300 kV oil- 
filled (60 psi oil pressure) power cables, 2,150 feet to 
2,260 feet in length. 

Generator relay protection will consist of generator 
differential, split-phase differential using double-primary 
current transformers, and back-up relays comprising 
phase over-current and neutral. The transformer 
banks will be protected by ground differential and 
transformer differential relays embracing the outdoor 
high-tension breakers. 

One group of eight turbine runners will discharge 
to a tailrace tunnel 1,050 feet in length and the other 
eight to a tailrace 1,100 feet in length. At the down- 
stream ends of the tailrace tunnels, open-cut channels 
will complete the tailraces, discharging to the Kemano 
River. 

From the power plant the first ten miles of the 
transmission system will comprise two double-circuit 
tower lines, gradually climbing to a point where they 
feed into a switching station with motor-operated 
selector disconnecting switches. The outgoing lines will 
consist of two single-circuit transmission lines, running 
up to a maximum altitude of about 5,300 feet in a 
distance of 10-6 miles. Here another switching station 
will be located from which two double-circuit tower 
lines will run the remaining distance to the terminal 
station at the Kitimat aluminium-reduction plant. 

Designing for the transmission of 1,670,000 hp firm 
delivery at Kitimat through relatively narrow valleys, 
having regard to potential snow and rockslides at some 
points, and across a narrow mountain pass with a 
maximum altitude of some 5,300 feet, is a difficult 
problem. The snow may lie 20 feet or more deep 
during the winter months, and icing conditions may be 
very severe; moreover, the transmission lines must 
provide absolutely reliable service, because the alu- 
minium-reduction process is a continuous one. It was 
obvious, therefore, that very rugged construction of the 
transmission circuits through the Kildala Pass would be 
necessary. 

Because the electrical loading of the transmission 
system represents a far heavier load than has hitherto 
been transmitted fifty miles over a transmission system, 
the whole system was set up on a network analyzer, 
taking into account the necessary characteristics of the 
generating equipment, the step-up and _ step-down 
transformers, the transmission circuits and the mercury- 
arc power-conversion equipment at the load. 

This investigation revealed that the transmission of 
1,235,000 kW at 92 per cent power factor over one-half 
of the transmission system would require about 
400,000 kVar of condenser capacity, or 33,000 kVar 
per load step-down transformer bank, as contrasted 
with a normal maximum requirement of about 15,000 
kVar per bank. Maximum voltage required at the 
generating station terminal will be 302 kV. 

The reduction plant, or smelter, is being built 
partly on the delta of the Kitimat River, and partly on 
alluvial fans that have been deposited on the edge of 
the delta by two creeks which discharge from the moun- 
tain slopes to the west. ' 

The harbour works are in the tidal region of the 
delta. A dredge cut will be excavated through the tidal 
flats, and a wharf consisting of large concrete boxes 
floated into place, then sunk and filled with gravel, will 
be built at the edge of the cut. 

Cargo handling equipment is now being developed 
to handle bulk alumina as well as other bulk materials, 


(Concluded on page 148) 
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Workpiece and Surface Temperatures in Milling 


(From paper No. 52-A-86, presented at the Annual Meeting of the ASME, 


By A. O. SCHMIDT. 


November/December, 1952, 20 pages, 19 illustrations.) 
(Concluded from March issue.) 


COMPUTATION OF TEMPERATURES 


From a consideration of the brutish separation of 
the chip material from the workpiece, and the diminish- 
ing amount or degree of deformation at points suc- 
cessively further away from the surface, it can be 
concluded that a temperature gradient or differential 
exists across the depth of the deformed layer im- 
mediately following its formation. Although the exact 
manner of temperature distribution is not known, it is 
possible to make simple computations based on an 
average uniform temperature assumed to exist across 
this comparatively thin layer immediately after 
machining. 

In X-ray diffraction investigations*, the depth of 
penetration of plastic deformation beneath the surface 
ofa milled workpiece was found to be several thousandths 
of an inch, varying with the rake angle. Under the 
specific test conditions—590 fpm cutting speed, 0-005 
in. per tooth feed, 0-100 in. depth of cut, and 6 deg. 
neg. rake angle—the affected surface layer was 0-004 in. 
deep. 

It has been established in correlative tests that, of 
the total work expended in a mietal cutting operation 
under conditions similar to those existing in these tests 
at 600 fpm cutting speed, approximately 10 per cent 
of the entire energy is confined to the workpiece in the 
form of heat. All of this machining heat in the work- 
piece must be contained initially in the thin deformed 
surface layer for a short period of time before dispersing 
itself to the cooler metal beneath. Thus, it is possible 
to compute for this layer a maximum average tem- 
perature which, although lower than the instantaneous 
surface temperature, at least provides an indication of 
the magnitude of that temperature, e.g., higher than 
tool-tip or surface temperatures measured during the 
cut. If the heat existing for a short period of time in a 
very small segment of the cold-worked surface layer 
completely insulated is considered, the results of the 
temperature computation will be the same. 

If the surface layer is taken as a body of weight W 
having a mean heat capacity c,,, an initial temperature 
t, and a maximum average temperature ¢, after intro- 
duction of a quantity of heat Q, then 


Q aa Wem (t, i t) 


or Q = W cm At, 
where At=t,—t,. 
Hence, At = Q/(Wem) 


SAMPLE DATA AND COMPUTATIONS FOR 
SAE 1030 STEEL 


For convenience, all computations are based on 
one cubic inch of steel machined. 


Heat capacity at 2250° F, c,, 0-165 BTU/Ib °F 


Volume of surface layer in relation to 1 cu. in. of 
chips .. .. (0:004in.) (0-5 in.) (20 in.) = 0-040 cu. in. 


Weight of surface volume, 
W .. (0-040 cu in.) (0-282 lb/cu in.) = 0-0113 Ib. 


Total work, 

.. (0-96 hp/cu in./min.) (1 cu in.) = 0-96 hp min. 
Total equivalent heat, 

.. (0:96 hp min.) (42-41 BTU/hp min.) = 40-71 BTU 


Heat in workpiece, 
Q .. (0:10) (40:71 BTU) = 4:07 BTU 
Average maximum temperature rise in surface layer, 
4:07 BTU 
ie = 2183° F 
(0:0113 1b) (0-165 BTU/Ib °F) 
Average maximum temperature in surface layer, 
t, = t, + 4t = 70° F + 2183° F = 2253° F 

The computation of 4 involves a preliminary 
selection of published values for c,, until t, and the 
temperature at which c,, was determined are in reason- 
able agreement, see Table I. These temperature 
values are exploratory in nature and are listed because 
of the interesting relationship. 

It will be noted that the computed temperature 
values listed in the last column of Table I are higher 
than the flame temperatures. This is understandable, 
since in adjusting the flame so. as to duplicate the 
thermocouple temperatures obtained in machining, 
heat was introduced into the workpiece through a 
much larger area of contact than was the case with the 
cutter and, therefore, the flame temperatures would 
be lower. If as a substitute for the cutting tip a smaller 
heat source, more closely resembling in size the heat- 
producing action of the cutter, could have been used, 
its temperature would have had to be greater in order 
to introduce a comparable amount of heat into the work. 

The high temperatures suggested in this paper are 
not ordinarily noticed or measured since they are flash 
temperatures accompanying the generation and transfer 
of comparatively small quantities of heat which are 





TABLE I. COMPUTED VALUES OF SURFACE LAYER TEMPERATURES 
For cutting $peed of 590 fpm, feed 0-0055 ipt. 





For 1 cu. in. of Metal Machined 














Heat Total Energy Plastically Deformed Surface Layer 
; Density Capacity | | 
Material Ib/cuin. | cm Heat in ; | Max. Ave. | Max. Ave. 
Workpiece Volume = } — Rise | Temp. 
} | | t | te 
| BTU/Ib°F | hpmin | BTU BTU cu in. Ib | °F | °F 
-~ ne 0-282 0-165 0:96 | 40-71 4-07 0-040 | 0-0113 | 2183 | 2253 
09¢ | 
170 Bhn 0-282 0-168 1-06 44-80 4-48 0-040 0-0113 2360 2430 
SAE 1090 | 
n 0-282 0-170 1:17 49-60 4:96 0-040 0-0113 2582 2652 
SAE 1090 
387 Bhn 0-282 0-185 1-32 56-20 5-62 0-040 0-0113 2688 | 2758 
Cast iron 0-264 0-162 0-75 31-81 3-18 0-040 0-0106 | 1852 1922 
Brass 0-311 0-118 0-50 21-21 2-12 0-040 0-0124 «| 1449 1519 
Aluminium | | 
24 S-T 0-097 0-262 0-40 16:96 1-70 0-040 00-0039 | 1664 1734 
Magnesium 
oy 0-065 0-300 0-28 11-87 1-19 0-040 0-0026 1526 | 1596 
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generally quickly distributed throughout the large 
volume of the workpiece. 

The temperature of the workpiece (t,, Fig. 2) in the 
last pass across a 0-025-in. thickness was determined 
with a fair degree of accuracy and it can safely be 
stated that the temperature 7, on the surface must have 
been still higher. This can be verified by computing the 
maximum average temperature for the 0-025-in. thick 
remainder of the workpiece by the foregoing method 
of thermal balance. These computed temperatures in 
all cases will be greater than those determined 
experimentally. 

Such high surface temperatures were also deter- 
mined in the experiments of Bowden and Ridler‘ in 
which a rotating ring of mild steel was in contact with 
a stationary cylinder made of another metal having a 
melting point lower than that of steel. The maximum 
temperature, obtained with the thermocouple thus con- 
stituted by virtue of the dissimilar metals in contact, 
was the melting temperature of the metal having the 
lower melting point. This melting temperature could 
be obtained either by increasing the load on the cylinder 
at a definite speed or by increasing the speed while 
maintaining the load constant. Once the melting tem- 
perature has been reached, the temperature would 
remain at that point even if speed or load were further 
increased. These tests have a definite relationship to a 
metal-cutting operation because two dissimilar metals, 
the tool and workpiece, are engaged in relative sliding 
movements at high speed and tremendous pressures. 
Fig. 8 is an illustration of the general location of heat 
sources in chip and workpiece. The tests reported 
here, in which the tool material was tungsten carbide 
having a higher melting point than any of the workpiece 
materials, indicate that, at the workpiece surface, an 
instantaneous temperature exists which can be close 
to the melting point of the workpiece material. 

The amount of heat in the workpiece has been 
computed by Chao and Trigger®. Their analysis 
pointed out that the heat in the workpiece will decrease 
with increasing cutting speeds. This has been confirmed 
experimentally with sharp cutters. As long as the tool 
remains sharp, the amoust of heat in the workpiece 
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Fig. 8. Heat sources during chip formation. 
(1) Due to compression ; (2) due to friction; (3) due to tear, 
ue to shear. 


can be considered as being mainly part of that heat 
caused by the tool through deformation in and around 
the shear zone. However, as soon as the cutting edge 
begins to wear, the relief angle will be decreased and 
additional heat will occur in the workpiece due to 
friction. Rate of wear at the cutting edge usually in- 
creases with harder and tougher workpiece materials 
and at higher cutting speeds. Generally, workpieces 
are large enough to absorb the heat of machining 
without detriment. Only when thin-walled sections 
are machined at cutting speeds sufficiently high to 
entail more rapid tool wear, will the heat in the work- 
piece become troublesome. In such cases lower cutting 
speeds, more positive rake angles, and abundant ap- 
plication of coolants can prevent warpage and distortion. 
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A New Test Rig for Static Tests on Structures and Components 


By F. MvuELLER-MaGyarI. 


(From Maschinenbau und Warmewirtschaft, Vol. 8, No. 1, January 1953, pp. 1-5, 


6 illustrations.) 


THE usual universal testing machines for tension, 
compression, bending or torsion cannot easily be adapted 
to tests of plates, machine components, and fabricated 
structures like car models or bicycle frames. Not only 
is the space available severely limited, but also the 
different composite loading arrangements required 
cannot easily be attached to and operated by the machine. 
Already fairly simple gusset joints require a complicated 
lever arrangement for a suitable loading in the desired 
directions, even where the size of the test piece and the 
magnitude of the test forces can be kept small. Special 
test rigs are therefore needed for the testing of machine 
and aircraft components ; they usually consist of mas- 
sive foundations, heavy profiles, contain many levers, 
supports and members for the distribution and trans- 
mission of the loads, must be specially built and are 
often scrapped after completion of one test series. A 
standardisation of at least the elements common to 
many complicated large structural test rigs is therefore 
imperative. Such elements are the rigid foundation 
plate or frame, supports and anchorages, spindles, 
electric or hand winches, hydraulic push rods, pumps, 
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etc., for load transmission, and levers, ropes, rods, ball 
ans, etc., for load application. Several reports* on 
ge-scale stressing rigs for ships and aeroplanes 
illustrate the progress in this standardisation. 
Following these modern tendencies, the Institute for 
Light Structures at the Technical University of Vienna 
has developed a universal stressing frame, Fig. 1, on a 
relatively small scale for experimental investigations on 
flat and dished plates, struts, lattice structures and their 
components, models of vehicles to a scale of 1 in 10. 
The overall dimensions of approximately 6} by 23 feet 
permit erection of the frame in a normal laboratory 
room ; the maximum tension or compression force 1s 
limited to about 1 ton and is applied by means of dead 
weights only. The frame can therefore be placed in an 
upper storey of a building. The rectangular frame A 
(Fig. 1) resting on four pairwise stiffened feet has been 
designed as a box cross-section for torsional rigidity, 1s 
welded from two angle profiles 4 x 4 x } in., and leaves 
* Ringbuch d. Luftfahrttechn. No. 11 A 3. 


Journ. Aer. Sc. Vol. 19 (1952), No. 3, p. 145. 
Proc. Soc. Exp. Stress An., Vol. 8 (1950), No. 1, p. 67. 
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justing in a continuous manner the torque 
exerted by the weights on shaft a. On the 
other hand, a deformation of the test piece will 
cause the shaft a to rotate under the pull of the 

















Fig. 1. Universal test rig of the Institute for Light Structures 
at the Vienna Technical University. 

a clear opening of about 6 ft length by 2 ft width for the 
test piece and testing arrangements. Transverse attach- 
ment plates or beams H carrying the test piece 7 can be 
connected to the frame in any required manner. The 
loads are applied to the test piece by means of levers D 
on a shaft C, either directly or with the aid of ropes or 
push rods. The levers D can be moved along keyways 
in shaft C and locked in any transverse position. Since 
there are several keyways in shaft C, the levers can also 
be placed in a horizontal, inclined or vertical position. 
The bearings E which carry shaft C slide along the 
frame A and may be fastened to any desired longitudinal 
position. At present, two shafts and four levers have 
been provided but further shafts and levers can be 
added. An epicyclic gearing device B transforms the 
dead-weight loading F consisting of various 10 and 
20 lb weights into an infinitely variable torque acting on 
shaft C so that, for a constant lever arm D of 6 or 4 in., 
the loading of the test piece is also infinitely variable in 
a known manner. It can therefore be accurately ad- 
justed to any required value. 

Fig. 2 illustrates the transmission B. The shaft C 
of Fig. 1 is here represented by a ; an epicyclic gearing b 
is arranged concentric with the shaft axis ; c is an eccen- 
tric disc shaped in the form of two symmetrical invo- 
lutes, d is a drum with a circular spirit level which indi- 
cates the angular position on a protractor scale 
graduated —180 to +180 degrees. The drum 
itself is connected to disc c and carries a balance 
weight compensating for the eccentric effect of 
discc. The plate e supports shaft aand the whole 
transmission B in an anti-friction bearing and is 
attached to bearing E on frame A (Fig. 1). The 
epicyclic gearing b consists of one internal wheel 
with 80 teeth at 80 mm (3°15 in.) pitch diameter, 
keyed to shaft a, another internal wheel with 81 
teeth corrected to 80 mm pitch diameter and 
flanged to disc c, 6 compound planet pinions with 20 
teeth, and a planet carrier integral with a hand-operated 
crank. Obviously, this epicyclic gearing will be in- 
efficient and limited to relatively small transmitted 
forces, but it is entirely suitable for the present purpose. 
The weights F are attached to a flexible high-strength 
stee! band which is wound onto the involute circum- 
ference of disc c. 

Suppose the shaft a were held rigidly in its position. 
A turn of the hand crank will then slowly rotate the disc 
¢, thus changing the lever arm of the load F and ad- 


APRIL, 1953 


Volume 14, No. 4 
















weights. However, because of the small de- 
formations to be expected and the large 
reduction ratio 80 to 1 of the gearing, a cor- 
responding movement of the hand crank can 
easily maintain the disc c accurately in the 
required position so that the torque on shaft 
a and, therefore, the force applied to the test 
piece remain constant. The load lever arm 
p is given by the distance between the tangent 
to the involute circumference of disc c and 
the shaft axis which is also the centre of the 
involute base circle. This distance varies proportionally 
with the angle of rotation of the involute disc and is 
in fact equal to the arc length on the base circle of the 
involute curve (radius r), measured from an initial 
reference position to the actual position of the involute 
disc. The torque exerted on shaft a is therefore 


ay 
Feu Pande PP. ku (1) 
180 


where F is the dead-weight loading, ¢ the central angle 
indicating the disc rotation from the reference position, 
P the theoretical force applied to the test piece by lever 
D on shaft a, and / the constant lever arm of D. The 
radius r of the involute base circle has here been chosen 
as 45 mm (1°8 in.) so that one degree of rotation of the 
disc c and the connected drum d corresponds to a change 
in the applied force of 
45 F 18 F 

§8P = — — = — 
57:3 1[in.] 

or 5:23 x 10-° F for a 6-in. lever D. One degree of 
rotation is also the accuracy with which the spirit level 


(2) 
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Fig. 2. Section through the transmission B with epicyclic 
gearing 5, involute disc c, and circular spirit level d indicating 
the angle of rotation. 
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will indicate the position of drum.d and disc c on the 
graduated scale. The actual force exerted on the test 
piece is slightly smaller because of friction but a cali- 








Fig. 3. Si 1 t for the measurement of 


v 


curvature of bent plates in any given direction. 


brating test has proved that this loss is negligible being 
only 1 to 2 per cent. 

If a greater test force is required than can be applied 
to the steel band on the involute disc, an additional lever 
carrying dead-weight loads may be attached direct to 
shaft C at its end G (Fig. 1). The lever arm may here 
be chosen arbitrarily. With a maximum lever arm of 3 
feet, a dead weight loading of 200 Ib, and a 4-in. lever D, 
the force applied to the test piece can thus be augmented 
by 200 x 36/4 = 1800 lb. Another lever with an 
adjustable set screw may also be attached to G and, by 
abutting against the frame A, will then limit the rotation 
of shaft C due to a deformation of the test piece. This 
is especially important in problems of instability when 
a complete collapse of the test piece is to be avoided. 

The deformations of the test piece are measured by 
the usual methods (rule, protractor, dial gauge, electric 
resistance strain gauge, etc.). Dial gauges may be 
mounted on the frame A or even on independent stands. 
A simple dial gauge arrangement is used for the measure- 
ment of curvature in plates and beams (Fig. 3). A 
clevis with two knife edges or ball points at a given 
distance s is fastened symmetrically to an ordinary dial 
gauge. If the knife edges are held against the test piece, 
the gauge indicates the elevation f of the midpoint 
between the knife edges to an accuracy of, say, 0°01 
mm (0:0004 in.). The radius of curvature R can then be 
calculated from s?/4 = 2 Rf or, more accurately, s*/4 = 
(2 R—f) f. Several clevises of various distances s, 
from 3/4 to 4 in., are being used. 


New Motion Time Method Defined 


By H. C. GEPPINGER. 


A NEW motion time method resulted in considerable 
savings for General Electric Company. Called ‘‘ Di- 
mensional Motion Times ” (DMT) it differs from most 
other systems in that it is constructed on the basis of 
terms which are more clearly defined and specified. 

The series of motions which make up a common or 
basic motion cycle include: the empty hand reaching 
for an object, fingers closing on the object to gain con- 
trol, the hand moving with the object to the fixture, 
and fingers opening to relinquish control of the object. 
In the DMT system these motions are designated as : 
TE, transport empty; G, grasping; TL, transport 
loaded ; P, position; RL, release. 





BASIC MOTION CYCLE FOR TWO BUSHINGS 
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| TE to tray /6in. 58 58 
2| G port from tray 74 47 
3} 7L to nest 16 in. 58 58 
4| Pin nest 77 493 
5| AL port 8 8 
TOTAL 275 2/4 

Cycle time in min 0:0275 00214 





Fig. 1. Variations in grasping and positioning times due to 


part sizes, target diameters and clearances. 





(From The Iron Age, Vol. 171, No. 2, January 8, 1953, pp. 106-108, 4 illustrations.) 


For the motions TE, G, TL, and P, which most 
frequently re-occur in any operation, the terms are 
directly expressed in inches and refer to distance, part 
size, target size, and clearance. The time values desig- 
nating any particular motion are definite and require a 
minimum of explanatory descriptions. By relying on 
factual measurements resulting from about 350,000 test 
runs, the new method assumes a more scientific aspect 
and gives greater assurance to uniformity of application 
by a group of analysts. ; 

The variations in grasping times due to part sizes, 
and in positioning times due to the target diameters 
and clearances, are illustrated by the tabulated data for 
two bushings in Fig. 1. All dimensions required for 





il G=0°0!7 min 
G = 0°004I min 


dn 


a) - = In 5 
kg ” se a 


G=0°0042 min G = 00055 min 


Fig. 2. Difference in time required to grasp parts of 
different sizes. The larger the part, the less time '§ 
required. 
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selecting the values from the tables are shown in con- 
junction with the part sketches. The cycle consists of 
grasping a bushing from a supply tray containing many 
jumbled parts at random and moving and positioning 
the bushing in an open round nest. 

Since distances and the nature of RL are identical, 
the differences in the cycle times are entirely due to the 
different sizes of parts and the component fixture. A 
systematic recording of data for varying part and nest 
dimensions has been carried out and forms also a basis 
for a programme of cost reduction through methods 
and design economy. The difference in grasping times 
required for parts of different sizes and shapes are shown 
in Fig. 2. These grasping times apply when parts are 
furnished jumbled in trays. 

A clear understanding of the system and its practical 
use may be obtained by an examination of the DMT 
methods analysis of a simple riveting operation. This 
standard form, shown in Fig. 3, provides spaces for the 
sketch of the bench set-up, identification data, part 
sketches and for the recording of the method. The 
columns headed ‘“‘ code” refer to identifications of the 
table from which the time values were selected and also 





denote the particular item. The layout sketch gives 
information on the arrangement of parts around the 
riveting machine, fixed transport distances and pin 
and hole dimensions. The assembly parts with dimen- 
sions appear to the left of the analysis data in order of 
assembly. This method of recording information was 
adopted to facilitate and simplify checking or reviewing 
of motion and time values. 

For efficient working, decimal points and zeros 
have been omitted in the posting of time values; a 
value shown as 48 actually denotes 0-0048 minutes, and 
a value of 106 means 0-0106 minutes. When motions 
are performed simultaneously, one of the time values, 
either equal or shorter than the other one, becomes 
non-chargeable. Circling such values indicates to the 
analyst that he should omit them when each elemental 
column is totalled. The operation time is then deter- 
mined by an addition of the elements as noted at the 
bottom of the methods analysis sheet. 

This compact form and clear step by step procedure 
yields a method which removes many heretofore 
mystifying aspects of motion analysis, and replaces 
loosely defined terms by measurable units. 





























































































































































































































METHODS ANALYSIS - OMT 
OPERATION Assm. & River ORG. NO. CAT. NO. 
Bi-Mertal 
Insulatign Brass Plate 
PART NAME: 
APPARATUS: Jubular Rivetter [’/ 
( After rivetting, part drops in tray below) & & 
Gy) \ 
Bi-Metal Fixture 
OPERATOR: um © ; 
ANALYST: 
Pi 4 in. 
DATE 7-/8-52 Sect. — 
Gann Holes O00 in. 
Oept. p 
Bi-Metal LEFT HAND CODE TIME | TIME CODE RIGHT HAND 
di : } 
Kean. .. I. Assemble bimetal and| bracket 
H 1 | TE totray T10B G8 || 48 T108 | TE to tray 
' 
2 | 6 bracket Je | 94 || 
2 2 in. * et — 
' 
— — Se ee a eee 
Py 7 | Direct turn oT3 75 RL2 
8 | 7L to fixture 748 3 
Ts? pi P2A 70 
9 | Pto Zadpin P6A 40 
10 RL2 8 
3/8 ||4335 =| 653 
ID. Assemble brass plate\\and insulation 
| TE to tray T128 | @) 5! T128 | TE to troy 
a teat 
— — — innieGiiiiemen 
19 RL2 8 
20)| TE to edge of bench TO8B 98 @8) TI08B TE to edge of bench 
=. 
By ie 21 | TRIP PEDAL Ft. 65 
Insulation 368 +329 =| 697 
“*k 
= o \ Tor. elem. I 653 
g sl elem. IT 697 
¥ Total per unit 071350min 
le Zin» 
Fig.3. How DMT methods analysis is used. 
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Pressure Pulsation at the Intake of a Supercharged Internal 
Combustion Engine 


By L. S. DzuNG. (From Brown Boveri Review, Vol. 39, No. 8/9, August/September, 1952, pp. 295-305, 
8 illustrations.) 


The piston movement of an internal combustion engine causes pressure pulsations at the inlet manifold, 


depending closely upon the performance characteristics of the supercharging blower. 
resonance, the pulsation amplitudes may be very large. 


At acoustic 
These phenomena are investigated here by the 


method of small perturbations. 


1. INTRODUCTION 

THE present paper reports on the investigation of the 
pulsation phenomena on the intake side of a super- 
charged internal combustion engine. The system in- 
vestigated consists of the supercharging blower, the 
engine, and the distributing manifold. The compressed 
air is delivered by the blower into the manifold, whence 
if flows into the individual cylinders according to the 
valve positions and the piston movement. In flowing 
through the valves, the air is accelerated by the pressure 
drop between the manifold and cylinders to a velocity 
necessary to force it through the narrow valve channels. 
The potential pressure energy in the manifold is con- 
verted into kinetic energy of flow. If the cylinder 
pressure is raised the flow will be delayed and the 
kinetic energy will be converted back into potential 
energy. On account of this conversion and storage of 
different energy forms, the possibility of resonance and 
self-excited vibration becomes obvious. 

In order to simplify the mathematical treatment, 
we confine ourselves to the study of small deviations 
about a constant steady state. For example, the air 
pressure at a certain point is considered to be composed 
of a constant pressure equal to its time average together 
with a variable deviation from this average. Deviations 
are assumed to be small compared with the corresponding 
steady state values. The mathematical equations describ- 
ing the deviations are thus linearised. For a linear system, 
the superposition law applies. It is therefore admissible 
to decompose any change of state into a Fourier series 
of harmonic vibrations. Now, in a linear system har- 
monic excitations can only produce harmonic vibrations 
of the same frequency. Our problem is therefore 
reduced to the study of a vibration system with har- 
monic excitations. 

For this kind of investigation the frequency response 
curve method is most appropriate. The system is con- 
sidered to consist of a number of elements connected 
in series and an input of a small harmonic wave is set 
up at one end of the element; the corresponding output 
wave at the other end is then investigated. The relation 
between the input and output waves can be described 
uniquely by stating their amplitude ratio and phase 
difference. This relation is given directly by the ratio of 
two complex numbers representing the input and output 
sine waves. The functional relation between the ratio and 
the frequency is the harmonic response function. It 
completely defines the characteristic of the element with 
respect to the particular inlet and output points. Any 
disturbance of a certain quantity can be decomposed 
into its Fourier series. If, for each frequency of the 
series, the partial effect on another quantity is known, 
the total effect can be obtained simply by superposition. 
The harmonic response of the complete system is 
obtained by suitable combination of the responses of 
the individual elements. Plotting the response function 
of the system in a complex plane gives the frequency 
response curve with frequency as its parameter. 

The application of the method of small perturbations 
is justifiable only if the system is in no danger of being 
unstable due to self-excitation. Then any small vibration 
will not develop a large amplitude. A steady state 
exists. In practice sufficient damping is sometimes 
required to exist so that transient vibrations will die 
away rapidly. 
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2. THE SUPERCHARGER AND THE CUSHIONING VESSEL 

In a steady state the inflowing and outflowing 
air rates must be equal. Any change of the one or the 
other flow rate results in a corresponding change of the 
total mass and, therefore, of the density of the air in the 
vessel. Now the air pressure in the vessel depends, on 
the one hand, upon the density by virtue of the equation 
of state and, on the other hand, upon the rate of inflow 
into the vessel by virtue of the pressure-volume charac- 
teristic of the supercharging blower. There is, therefore, 
a relation between the manifold pressure and the rate 
of outflow from the vessel into the cylinders. 

We denote by V the volume of the vessel and by G, 
and G, the mass rate of flow into and out of the vessel, 
respectively. The spatial average of air density in the 
vessel is denoted by p. Then we have 


dp 
G,—G, = V— 
dt 


Because of the linear assumption, we may write: 
G, = Gyo + 4G,, 81 = 4G,/Gio 
G, = Geo + 4G. g2 = 4G2/Ga 
P = po + Ap, o = Ap/po 

The subscript 0 designates the constant steady state 
value, i.e., the temporal average of a variable quantity. 
The deviations are supposed to be small compared with 
the steady state values, e.g. 4G, < Gyo. Since G1) = Gx 
= G, we have 

da 
£:—-£2 =— fe bs (1) 
dz 
where 7 = t/t) is an appropriate dimensionless time 
scale. The unit of time t) = V po/G, is the “ filling 
time ” of the vessel. 
The relation between the pressure and the density 
in the vessel can only be obtained by energy considera- 
tions. As a first approximation we assume for the time 
being that the change of state in the vessel is isentropic- 
adiabatic. Then p/p* = const and 
Ap Ap 
—=k—, BP=ko .. <a> AQ) 
Po Po 

k being the isentropic exponent. ' 

The relation between the blower flow rate g, and its 
delivery pressure 8, = 4p,/pp is given by the pressure- 
volume characteristic, especially by its slope 

G, 4 
aS... ah nn 
Po 4G, ks 
which is usually negative. 

On equating the pressure in the vessel to the blower 
delivery pressure, 8 = f,, we assume that there is a wide 
opening connecting the blower outlet and vessel inlet, 
so that the kinetic pony | of flow through this opening 
can be neglected, also for the transient state. From 
eqs. (1), (2), and (3) we obtain the ordinary differential 
equation for f: 
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g, is to be considered temporarily as a given function of 
time. For harmonic vibration with the dimensionless 
frequency 2 = wt, expressed in our special time unit, 
we can substitute the time derivative by multiplying by 
iQ according to the well-known convention. 


1 12 
n-(—-—)e ce nee 1 
x k 


The variables are now complex quantities, each of 
which represents a harmonic vibration. 


3. THE CONNECTION BETWEEN MANIFOLD AND ENGINE 

CYLINDER 

The inlet valve and the distributing duct together 
form the connecting link between the vessel and the 
engine cylinder. Contrary to the case of the vessel inlet, 
the kinetic energy of flow in the narrow valve channels 
cannot be neglected. The steady state pressure drop 
from vessel to engine cylinder with the valve fully open 
will, however, be assumed to be small compared with 
the absolute pressure, so that its changes due to variation 
of through-flow rate can be neglected. The variation of 
the difference between vessel pressure p and cylinder 
pressure p’ will be employed entirely in accelerating 
the air flow: 


d 4G, 





# (4p — 4p’) = 
dt 
The proportionality factor » is the ‘‘ acoustic con- 
ductance ”’ of the connecting opening between manifold 
and engine. Its value has been found to be, e.g., 
» =D for a circular opening with diameter D and 
p= F,2/V, for a cylindrical pipe with cross-sectional 
area F, and pipe volume V3. 
The last equation will be rewritten as 


“ce 





(@—8) de. B’ — 
=—=i1Qg, —=1—iN&t— .. (5) 
g dz B B 
with the “‘ acoustic impedance ” 
G,? 
# Po po V 


The variation of » due to valve movement will not 
be considered here. The valves are assumed to open 
and close suddenly. 


4, THE CYLINDER VOLUME 
The cause of the pressure pulsation is the periodic 
variation of the cylinder volume. During the suction 
stroke of an engine cylinder, the air flows from the 
manifold vessel into the cylinder. The varying cylinder 
volume is V’. The air density p’ in the cylinder changes 
according to the continuity equation 
d d p’ dV’ 
G=a— (VY) = V+ 
dt dt dt 








Fig. 1. Cylinder volume. 
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At the end of the suction stroke the inlet valve closes. 
A part of the cylinder volume with its enclosed air is 
separated from the system. At this time the suction 
period of another cylinder has, however, already begun. 
The variation of the cylinder volume in the system is 
somewhat similar to the discontinuous curve of Fig. 1. 
The time average of the cylinder volume is V,’, in which 
some dead space may have been included. 

For the gas movement, the variation of piston dis- 
placement alone is responsible. The stepwise change of 
the volume connected to the vessel due to the valves 
suddenly switching a cylinder in and out does not cause 
any change of the flow rate. Fig. 2 shows the volume 
change due to piston displacement. If the curve seg- 
ments of consecutive cylinders are joined together, we 
obtain the curve of net volume change responsible for 
the air flow from the vessel. This is the full-line curve 
in Fig. 2. The last equation is valid for this curve. 
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Fig. 2. Piston displ it vol 





To study the pulsation phenomena we still have to 
separate that part of volume change corresponding to 
the constant flow rate G,. This is the straight line with 
the slope G,/po’ in Fig. 2. The actual volume change 
differs from this line by a periodical function, i.e., with 
the period of ignition, which is assumed to be uniform. 
For a small deviation 4V’ = V’ — Gyt/po’, we have 
the equation 

d Ap’ d 4V’ 
4G, = Vy’ + po’ -- (6) 
dt dt 


From now on this deviation 4V’ will always be under- 
stood when we speak of volume change. 

The linear assumption permits us to decompose the 
small deviation 4V’ into a Fourier series. The com- 
ponent of the series having a reduced frequency {2 is 
V,’ ve", For this component the last equation, after 
introducing the ratio « = V/V,’ and cancelling out 
the factor e”°7, becomes, in dimensionless variables : 

do’ dv 
622 =— + —=H=12e +i Qv 
dr dr 
As a result of the simplified isentropic assumption 
ko’ = B’, we can rewrite this equation, after dividing 
through by 7 2 8, as 
kv Pp e€k gs 


—_-— = ———_ —__., - = (7) 





The expressions f’/8 and g./8 from eqs. (4) and (5) are 
now substituted into eq. (7): 
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kv QQ? € 1 ek 
(1 { -——)-— (i0¢+—) (8) 
B k o 12 


The reciprocal — 8/kv of the complex expression (8), 
ignoring the factor k for the time being, represents the 
harmonic vibration of the pressure wave 8B = 4 p/p in 
the vessel caused by unit deviation of the piston dis- 
placement volume from the constant straight line value, 
v= 4V’/V,’. Denoting C =— B/kv, then C is the 
response function between the cause v and the effect f. 
The value of C plotted in the complex plane with 2 as 
parameter is the frequency response curve of the pres- 
sure pulsation due to unit displacement volume change. 
For ke = € 2?, Cis unity. The factor — k is therefore 
left in the definition of C, which is thus normalized to 
pass through the point (1-0). 

Curve a, Fig. 3, is the reciprocal response curve 
—kv/B according to eq. (8) for a typical numerical 
example (« = 2, = 0001, ¢ = —0'1, k= 1°4). By 
means of a simple inversion one obtains the response 
curve C = — 8/kv for the same parameters (curve a, 
Fig. 4). The corresponding reduced frequency para- 
meters 2/27 are indicated by the numbers on the 
curves. 

The last term of eq. (6) shows that a slow change 
(low frequency) of the displacement volume produces 
only a small change of flow rate. The pressure change, 
being related to the flow rate change through the 
blower characteristic, also remains small. At a higher 
frequency, a large change of flow rate is necessary to fill 
the excess volume. The corresponding pressure pulsa- 
tion is also larger. At a very high frequency, the 
pressure cannot follow the volume change, eq. (4). 
With increasing frequency, the amplitude of C increases 
initially from zero to a maximum and then drops again 
to zero at infinite frequency (Fig. 4). If required, the 
maximum amplitude can be obtained by equating to 
zero the derivative with respect to 2. The corresponding 
phase shift is, as can be seen from Fig. 4, nearly 7/2. 
For 2? = (1 + ©) k/é, the real part of 1/C or C vanishes, 
eq. (8). The magnitude of C will be limited only by 
the imaginary term in the brackets of eq. (8) and be- 
comes | %\/(1 + ©€)/Rké|. The phase shift is exactly 
m/2. This is acoustic resonance. The corresponding 
amplitude is nearly ata maximum. From the definition of 
2, €, and « and since \/kpy/po = a) = sonic speed, one 
obtains the resonance frequency 
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Fig. 3. Frequency response 
curve of the excitation. 


1 |: 
wo = a |(5+5) 
V Vy’ 


This is the natural frequency of an acoustic system 
composed of two volumes connected together by an 
opening. 
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Fig. 4. Frequency response curve of pressure pulsation. 


In the above expression for the pressure pulsation 
amplitude at acoustic resonance, the square root of ¢ 
appears in the denominator. Since in the definition of 
£ the vessel volume V is also in the denominator, the 
resonance amplitude is seen to be proportional to the 


(Continued on page 127) 
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MEASURING AND 


The Soviet Tool Industry 
INSPECTION EQUIPMENT 


By J. MANNIN. 


In a review of recent progress in Russian engineering production, measuring instruments and inspection 


techniques occupy a prominent place. 


Some branches in this field are among those in which Soviet 
industry was not entirely self-sufficient until only a few years ago. 


This month, the author enumerates 


and describes many examples which illustrate Soviet developments in precision indicators of various 
types, recording equipment for dimensional control, testing machines for special measuring tasks, and 
automatic inspection machinery. This contribution ends with some facts on Russian methods of gauge 


and instrument production. 


It will be followed next month by selected examples of original Soviet 


special-purpose machine tools. 


WE have so far reserved little special attention in these 
pages for that branch of the Soviet tool industry which 
produces gauges, workshop measuring equipment, in- 
spection jigs, and dimensional control machinery of all 
kinds. Simple gauges are needed in large quantities 
wherever machining or assembly operations are carried 
out. Indeed, no engineering production is conceivable 
today without an adequate gauge industry. Especially 
where a large proportion of the operatives may be 
classed as semi-skilled, a thorough planning of the 
application and an abundant supply of the impersonal 
gauge are the foundation of interchangeable and efficient 
manufacture. Naturally, the planning of the use of 
gauges starts in the drawing office by the choice of 
tolerances and is continued in the process planning 
department where the production tolerances are de- 
termined. It should be remembered that so much of 
Russian mechanical manufacture is modern manufac- 
ture that this approach is general, and in theory thorough- 
ly appreciated by administrators of industry and writers 
on the subject. 

Discussion on the appropriate choice of tolerances 
in the design office and methods of quality control by 
which these design prescriptions are most economically 
translated into fact, occupies a good deal of space in 
current technical literature. The enormous economic 
importance of the correct choice of tolerances, neither 
too small nor too large, is constantly stressed, and new 
methods for a rational choice of tolerances and their 
rational division into production and acceptance 
tolerances are repeatedly put forward. 

Cynics will suspect that these strenuous efforts and 

exhortations may be inspired by poor performance in 
practice. From numerous admonitions directed at 
various institutions and organisations, we perceive that 
there are many offenders against good practices of 
dimensioning and quality control. In one case, for in- 
stance, we are told that several works make it a practice 
to cover their drawings with screeds of instructions for 
individual fitting. In many cases, centres of fixing holes 
are left entirely without prior location. A _ typical 
admonition of this nature is followed by (a) an appeal 
to the “‘ creative initiative’ and the “‘ critical sense ” 
of the technicians (b) a reminder that administrative 
heads are made fully responsible for poor quality of 
the product and for the percentage of rejects and (c) a 
call to elevate the ‘‘ factory trademark” to a symbol 
of honour for all participants. 
_ On the other hand, the best manufacturing estab- 
lishments are thoroughly alive to modern demands and 
the practice of statistical quality control appears to be 
well understood and widely used. 

In the more elaborate measuring equipment and 
devices for specialised measuring tasks, Soviet industry 
was, until a few years ago, supplied to a large extent 
by imported equipment. Before 1941, Germany held 
a dominating position as a supplier. Text-books on the 
subject of measuring equipment as late as 1947 carry 
many illustrations and descriptions taken from German 
catalogues, but since then home designs have appeared 
and Soviet industry is now well on the way towards 
self-sufficiency in this branch of the tool industry. 
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Current emphasis reveals four broad trends. 


(a) The mass production of ordinary gauges, and 
measuring tools. 

(b) The development of comparators and indicating 
instruments of high precision for inspection jigs. 

(c) The production of measuring devices for specialised 
tasks, such as those for inspecting tool angles and 
gear teeth. 

(d) The development of semi-automatic and even fully- 
automatic inspection and measuring machines, the 
most prominent of which are those employed in 
the ball bearing and motor industries. 

The technical standard of Soviet engineering metro- 
logy is best illustrated by some examples of novel 
equipment which have recently been described in the 
Russian technical press. Not all examples selected are 
superior to Western European or American equipment, 
but all are in the forefront of engineering progress as 
we know it. 


PRECISION COMPARATORS AND INDICATORS 


The field of high-precision instruments measuring 
fractions of a micron is still open for innovations. There 
is no dominating system, but optical, mechanical, 
electro-magnetic, and pneumatic methods all have their 
exponents. A new purely mechanical multiplication 
system of a dial indicator has recently been described 
and is illustrated in Figs. 1 and 2. A thin leaf spring is 
fastened at one end to the 
lapped surface of the frame 
(1) and at its other end to 
the lapped surface of the 
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precise alignment. The up or down displacement of 
the slide causes bending or straightening of the spring. 
The flexibility of the spring is localised by stiffening 
it over some of its length with solid levers. The lever 
carries at the end of its extension a tongue with a 
prismatic edge (7) which bears on the hinged blade (4) 
which carries the dural pointer (5). The pointer 
assembly is pivoted at (3) in two jewel bearings, 
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includes two thin threaded wires carrying two counter- 
weights (6), and is attached to an escapement spring. 
The edge of the lever rotates the blade and the pointer 
assembly about its pivots against the escapement spring. 
The counterweights secure a precise balance of the 
complete system. This design offers an extremely 
accurate multiplication system and can be interpreted 
in essence as a toggle system and a lever system in 
series. The effective lengths of the levers are so pro- 
portioned that the knife edge of the tongue (7) moves 
strictly along the straight line BD. This property 
ensures the regularity in the calibration of the scale, 
although this regularity is not linear but, owing to the 
toggle mechanism, follows a square root law. 

A dial indicator type of precision instrument, Fig. 
3, brought out last year and already produced in batches 
of several hundreds, is claimed as a really reliable 
indicator, reading with an accuracy of 1 micron (0-001 
mm). The purely mechanical multiplication consists 
of two kinematic elements, a lever and a pair of gears. 
The lever pair is formed by a prism and a notched 
cylinder. The knife edge of the prism supports the 
roller at its centre, where a small flat face is formed at 
the bottom of the notch. Displacement of the knife 
edge relative to the axis of the roller varies the short 
arm of the lever and with it the lever ratio of the system. 
The gear train consists of a gearwheel solidly fixed to 
the roller, and of a small pinion which rotates the 
indicating pointer. 
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Fig. 3 
Electrical limit switches which operate a signal for 
visual indication or automatic sorting are pre-set to the 
desired limits of the component. In some cases it is 
desirable to obtain an indication of the actual amount 
of deviation from the nominal dimension, together with 
the ‘‘go” and ‘‘not go” signals. A combined dial 
indicator and limit switch with an indicator reading to 
an accuracy of 0-002 mm has been issued recently. The 
indicating and switching mechanisms operate in parallel 
and the operating contact can be switched off if desired. 
In this instrument, all lever fulcrums are designed as 
flexure pivots. 
Measuring devices based on the pneumatic principle 
(best known in this country by the trade name of 
** Solex ”’ gauges) have been introduced into Soviet 
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industry. There is no novelty in the principle of the 
indicating mechanism. The indication is the position 
of a float in a conical glass tube having a taper of 
1: 1000,.in which the air pressure depends on the 
outflow through the clearance between the pick-up of 
the instrument and the surface of the component. 
It is claimed that Russian instruments can render an 
accuracy of measurement in the region of 0-002-0-0005 
mm. The accuracy is in no way limited by difficulties 
in reading the indications, and accurate readings do not 
tire the inspector’s eyes since a float movement of up 
to 20 mm can be obtained for 1 micron difference in the 
size of component. 

The pneumatic gauge has found a wide acceptance 
in Soviet engineering industry. What is called a 
‘* universal length comparator ”’ has been brought out 
by the leading Russian firm ‘‘ Kalibre.”” This is used 
for the routine inspection of precision bearings, for 
measurement of small holes (2 mm) with an accuracy 
of fractions of a micron, and in inspection jigs for the 
control of eccentricity and ovality of ball-bearing races. 
Recently, the ‘‘ Office of Interchangeability ’’ has de- 
veloped special measuring heads for the inspection of 
surface roughness with the aid of the same universal 
pneumatic indicator. Pneumatic gauge jigs with multi- 
point indicators have also been developed and are used 
on such jobs as the inspection of pistons. 

Optical equipment using the interference principle 
has also found acceptance in Russian industry. Instru- 
ments of this type are now in workshop use, and one 
type is in batch production under the type designation 
PIU-1. It is intended for length comparisons of slip 
gauges (gauge blocks) up to 150 mm length and all 
classes of precision except the highest. Its operation is 
based on the contact interference principle, and it has 
a controlled contact pressure and permits the measure- 
ment of deviations to a scale graduated in either metric 
or inch fractions or in multiples of wavelengths of 
monochromatic light. The instrument is provided with 
several ranges of sensitivity, the highest of which 
measures deviations up to 1 micron with an accuracy of 
up to 0-02 micron, the lowest having a range of 10 
microns with an accuracy of 0-1 micron. 


RECORDING INSTRUMENTS 

Quality control is assisted by automatic recording 
of measurements, on a chart, in which a dot represents 
each measurement. The ordinate of the dot is the 
deviation from the nominal dimension and its abscissa 
is the number of the component in the order of its 
machining. The continuous record produced concur- 
rently with the operation of the machine and especially 
its automatic quality, which excludes individual errors, 
is a most welcome visual indication to the operator, 
showing the trend of quality. The inspector responsible 
for statistical control makes use of this record in the 
interval between two full manual inspections performed 
upon samples. 

Several semi-automatic recorders have recently 
been described in Russia. Fig. 4 shows diagrammatically 
a recorder under the name of “‘ Minimeter ”’ (a German 
trademark). The measuring part of the device consists 
of a comparator dial gauge. The indicator pointer is 
extended and protrudes from the indicator casing. The 
recording mechanism can be operated either by 4 
manual pull of rod (1) or by an electrical actuator (2). 
This rotates cam (3) and advances the pawl over the 
teeth of the ratchet wheel (5). The cam also lifts a lever 
and thereby depresses yoke (6) onto the recording sty- 
lus (7) so as to imprint a dot on the paper strip. When 
the actuating links (1) or (2) are released, the mechanism 
is reversed and the pawl (4) engages ratchet wheel (5) 
and rotates drum (8) and thereby displaces the recording 
paper by one step in readiness for the next dot. The 
device is calibrated by means of slip gauges or a master 
component and the recording stylus is set at zero on 
the paper record. 
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An ordinary micrometer can be equipped with some 
additional gear and a recorder to produce an automatic 
record. A pulley is fixed on the graduated drum of the 
micrometer, enveloped by a thin wire which stretches 
across the recording instrument to another pulley. 
A small ball is fixed to the wire. and acts as a stylus. A 
recording ink ribbon is placed between the wire and 
the recording paper. A thumb lever depresses a yoke 
on to the ball stylus and imprints a dot on the record, 
the record paper being simultaneously moved one step 
by a pawl and ratchet mechanism. The instrument 
can fit a micrometer of any desired range. 

Another recorder is shown in Fig.5. The casing of a 
dial indicator (1) is surrounded by a toothed rim (3) 
which can be rotated by a protruding finger (2) and 
contains, inside its annular groove, a block (4) carrying 
electrical contacts (5). The motion of the rim is trans- 
mitted through a gear train z,, 2, 23, and 2, to a rack (6) 
provided with a recording stylus (7) placed over the 
recording paper strip. The position of the recording 
stylus follows the indicator pointer (8) when the instru- 
ment is actuated by hand. This pointer is made resilient 
and provided with a blade (9) at its tip, which enters 
the annular groove of the toothed rim on switching in 
the coil (10). In this position the pointer will be level 
with the block (4), and when the toothed rim is turned 
by means of finger (2), the pointer blade will cause the 
closing of contacts (5) and energise the solenoid (11) 
which depresses the recording stylus; a dot is thus 
produced on the record. After this, the finger (2) is 
teleased and the coil 10 switched off, whereupon the 
Spiral spring (12) returns the rack and toothed rim to 
their original positions. Simultaneously, the pointer 
emerges from the annular groove and also returns to its 
initial position if the component is removed from the 
measuring station. 


SPECIAL MEASURING DEVICES 

The development of indigenous designs and home 
Production of measuring equipment for special tasks 
appears to have progressed rapidly in Russia in the last 
few years. Emphasis is strongest on equipment for 
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measuring very large components and for gear in- 
spection. In the former class, micrometer equipment 
for large external and internal diameters up to 4-000 mm 
can be mentioned. In the latter category, standard 
equipment for the inspection of spur gearing is now 
available which includes every type commonly known 
to gear engineers elsewhere. In most types three sizes 
have been produced, and the range includes special 
devices for worm gearing. Both recording and indicating 
gear testers are being made. 
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Fig. 6 


An original design of a gear checking device for 
small gears is shown in diagrammatic form in Fig. 6. 
This device measures the accuracy of the constant dis- 
placement ratio of the control rack (2) in mesh with the 
gear (4) under inspection. This rack is engaged by one 
set of tooth flanks of the gear (4) and its motion is com- 
pared with that of the measuring slide (5), displaced, in 
exact proportion to the rotation of the gear wheel, through 
a special mechanism. This kinematically precise trans- 
mission consists of carriage (1) with a sine bar set up 
by means of precision rollers and slip gauges as seen in 
Fig. 6. The second element in the kinematic chain is a 
drum and steel strip transmission (3). The displacement 
of the longitudinal carriage causes a driving pin to move 
the strip and thereby rotate the drum and with it the 
gear to be checked. Simultaneously, the feeler of the 
measuring carriage slides along the sine bar and causes 
a displacement of the carriage in the lateral direction. 


125 











The inaccuracies of the tested 
gear are responsible for a relative 
displacement of the rack in 








relation to the carriage and are 
shown on the dial of an indicator 
with an accuracy of 2 microns. 

Development work has started 
on the design of a semi-automatic 
machine for inspection of gear 
wheels of various types. This 
semi-automatic machine measures 
the centre distance between a 
master and the tested gears and 
the fluctuations of this distance 
during rotation of the wheel. 
The inaccuracies are picked up 
byelectro-magneticmeans. Light 
signals indicate when limits are 
exceeded. 

Interesting inspection jigs for 
taps and dies have been developed 
recently. Taps are tested be- 
tween centres in a set-up where 
the departure of the inspected 
component from a master is 
read by dial indicators. The 
purpose of the jig is the maintenance of limits on 
the front rake angle. The jig is also adapted for 
the absolute measurement of this angle by reading the 
dial indicator movement caused by a radial displace- 
ment, under the control of a micrometer screw, of the 
tap mounting slide. 
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The front rake angle of dies is inspected in an 
optical projection set-up shown diagrammatically in 
Fig. 7. The die is placed in the V-block of the jig in 
such a manner that the cross of a graticule visible through 
the eyepiece coincides with the cutting edge and is 
lined up in the direction of the top face. Turning the 
screen of this device into line with the end flank under 
the cutting edge, the turning angle car be read off 
against a fixed shadow pointer, on a scale incorporated 
in the screen. In this manner the front rake angle 
of the die is found. 


AUTOMATIC INSPECTION AND SORTING 


The most spectacular recent development has been 
the creation of automatic inspection machinery. In 
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semi-automatic multi-purpose inspection jigs, each 
individual component is loaded and unloaded by an 
operator who also decides the fate of the component 
after inspection. The fully automatic machine not only 
performs the loading operation without manual labour 
but also registers the result of measurements and acts 
on this result without intervention of human senses 
and control. In most mass production processes, both 
types of equipment are used where appropriate. During 
1951, Soviet industry produced 120 fully automatic 
inspection machines and about 10,000 special inspection 
jigs. The largest consumer for fully automatic machinery 
is the ball-bearing industry, which alone has absorbed 
in the last two years 15 different types of such machines. 
Some examples of this equipment may be of interest. 

A fully automatic machine for the sorting of taper 
rollers was put into operation in 1951 and received one 
of the highest distinctions in Soviet industry in the 
form of a “‘ Stalin Prize.” This machine performs the 
measurement and sorting of taper rollers into 10 groups 
of diameter in steps of 4 microns, and into 3 groups of 
conicity in steps of 1 micron. The capacity of the 
machine is 10,000 rollers per shift. The machine em- 
ploys electro-magnetic pick-ups for measurement and a 
whole range of pneumatic servomotors controlled by 
piston-type follow-up valves. It is claimed that the 
introduction of fully automatic sorting of taper rollers 
has not only increased the speed and productivity of 
inspection, but has also improved the quality of the 
roller bearings produced. 

Fully automatic machinery for the measurement 
and sorting of balls is thoroughly established in the 
Russian ball-bearing industry as elsewhere. A new 
addition to the range of automatic machinery is the 
equipment for automatic inspection of the surface 
quality of components. An inspection machine which 
automatically rejects balls with surface defects has been 
put into operation last year. 

A diagrammatic perspective view of this original 
Russian machine is shown in Fig. 8. The balls are 
conveyed from the magazine to the measuring station, 
where, by a system of rollers and pneumatic actuation, 
each ball is rotated about two axes in such a manner 
that every 20 seconds the zone of vision of two photo- 
cells covers the whole of the surface of the ball. Surface 
defects are detected by variations of the reflecting 
properties which affect the photo-electric current. This 
current is amplified in an electronic amplifier, which 
also secures the integration of the signal produced by 
defects. The electrical circuit is so adjusted that, when 
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the integrated surface defects reach a certain value, an 
electrically actuated gate in the outlet chute opens and 
the defective ball falls into the reject container. 

A fully automatic machine for the inspection and 
sorting of ball-bearing races is now in batch production. 
This machine checks the diameter, width, ovality, 
alignment of the axis with the end faces, and parallelism 
of the two end faces. Its capacity is 800 components 
per hour. ivy : 

The second main consumer for automatic inspection 
machinery is the motor industry. In discussing auto- 
matic production lines, we have mentioned the auto- 
matic control of piston rings, and pointed out that in 
one production line these rings undergo what might 
be called a functional test through the measurement of 
their sealing properties. There are other inspection 
procedures, and during the last two years fully automatic 
machinery has been put into use which consists of 
separate units for the control of height, elasticity, cir- 
cumferential clearance, hardness and even the height 
clearance in the hot state. The latest models appear to 
favour a reduced number of control measures, namely, 
height, elasticity and radial thickness. At present, a 
universal automatic machine is under development 
which is suitable for piston rings of nominal diameters 
between 67 and 125 mm. This machine has a capacity 
of 20,000 rings per shift. 

Among high capacity inspection jigs for the motor 
industry, a new type of equipment worthy of note is a 
jig for the control of the external thread of sparking 

lugs. 
. A fully automatic machine which tests the hardness 
at 3 points of a gudgeon pin has a capacity of 300 
components per hour. 

A fully automatic machine for the inspection of the 
outside diameter, the length and inside diameter of 
rollers for roller chains has been developed with a 
capacity of 1800 rollers per hour, and ensures inspection 
limits of -+- 2 microns. The rollers are fed from the 
magazine to the measuring station in which all three 
dimensions are measured simultaneously. The outside 
diameter and length of the roller are inspected by means 
of electrical micro-switches, and the inside diameter 
by means of a ‘‘go” and ‘“‘not go” plug gauge. 
Mercury contacts register the depth of entry of the 
plug into the hole. 

The development of automatic inspection machinery 
has received a particularly strong stimulus through the 
needs of automatic production lines. In some cases, 
measuring processes are incorporated in the new fully 
automatic machines for assembly. Such machines, as 
mentioned last month, have now been experimentally 
introduced into the assembly of ball bearings. Of 
special interest is a machine designed by the Office of 
Interchangeability for a fully automatic assembly of 
ball bearings. Both races enter the machine simul- 
taneously and the precise difference in their dimensions 
is measured. The magnitude of this difference auto- 
matically calls from the magazine a group of balls of 
Suitable size. In this way a new principle of automatic 
assembly is embodied in a practical machine. This 
enables assembly to be performed on the basis of the 
optimum clearance, thus avoiding a multi-range sorting 
technique. 


GAUGE AND INSTRUMENT PRODUCTION 


The twentieth anniversary of the foundations of 
the “ Kalibre” plant was the occasion for describing 
some of the production methods employed by this 
largest manufacturer of gauges and measuring equip- 
ment. The production of micrometers and trammels 
with conveyor belt assembly is one of the peak achieve- 
ments of manufacture in this high-precision field, This 
development was accompanied by design simplifications 
which reduced the number of details of a micrometer 
from 18 to 14 and those of a set of trammels from 11 to 8. 
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The introduction of induction hardening by high- 
frequency currents has been carried out on an extensive 
scale and is said to embrace 40 per cent of all components. 
This development has encouraged the replacement of 
low-carbon case-hardening steels by medium-carbon 
steels, and the complete elimination of the time- 
consuming process of case-hardening. Another inno- 
vation in heat treatment is the stabilisation of precision 
components at extremely low temperatures (‘‘ cold 
treatment”). This treatment follows immediately after 
the quenching and tempering operations. This pro- 
cedure has been found indispensable to ensure stability 
in accordance with the requirements of the Soviet 
Standards Institution. 

A notable progress in machining has been the re- 
placement of cutting by rolling in the manufacture of 
micrometer screws. The thread rolling operation is 
carried out under a pressure of 10,000 kg/cm?, a speed 
of 27 rpm, and a rate of feed of 0-01 mm per revolution. 
The productivity of precision thread rolling is said to 
be 15 times the productivity of cutting. Rolled threads 
also possess improved resistance to wear. The thread 
rolling process has also been extended to the manu- 
facture of screw plug gauges. 

The most time-consuming and least productive 
operation in the manufacture of components for 
measuring instruments and gauges is that of lapping. 
The mechanised lapping of gauge blocks of any length 
between 0:5 and 200 mm has been introduced since 
1945. Special equipment has been designed and intro- 
duced into production for the lapping of plain plug 
gauges, thread ring gauges, Morse cones. The lapping 
of optical flats and of sine bars has been mechanised. 
The latest achievement is the lapping of the end faces 
and collars of micrometer screws, which is now carried 
out on lapping machines in sets of six. These machines 
ensure the fundamental conditions of lapping, namely, 
the lack of repetition of the path of motion and the 
continuous change of direction of this motion. The 
lapping surface is self-aligned to each individual 
component. 

All these recent advances in the production tech- 
niques of measuring equipment have resulted in con- 
siderable advances in productivity, some of which are 
quoted in terms of man hours, a practice which is 
unfortunately rather rare in Soviet technical reporting. 
In the last four years, the number of man-hours for the 
production of ground surface plates, classified as class II, 
has been reduced from almost 9 to just over 2. A 
second class 0:25 mm micrometer is now produced in 
2:44 hours instead of 4-0 hours two years ago. 





PRESSURE PULSATION AT THE INTAKE 
OF A SUPERCHARGED INTERNAL COM- 
BUSTION ENGINE 
(Continued from page 122) 
square root of V. The pressure pulsation will be mag- 
nified by increasing the vessel volume. The resonance 
frequency is shifted simultaneously. This is a complete 
analogy to a system consisting of mass and spring with 

viscous damping. 

Having obtained the frequency response curve C, 
the problem is now completely solved in principle. Any 
variation of piston movement can be decomposed ac- 
cording to well-known methods into a Fourier series of 
the instantaneous deviations from the steady state straight 
line. For each frequency of the series, the correspond- 
ing pressure pulsation is given by eq. (8) in magnitude 
and phase. The superposition of the partial effects from 
all different frequencies gives the actual pressure 
variation. In order to assure that the linear assumption 
and therefore the superposition principle can be applied, 
one still has to find out whether the system is stable and 
whether a steady state exists. 

(To be continued) 
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The Stork-Thomassen Engine 


By P. C. BRUNTING and G. WIEBERDINK. (From De Ingenieur, Vol. 65, No. 4, January, 1953, pp. W13-\W16, 
5 illustrations.) 


A NEW two-stroke Diesel engine type S.T. 24/36 (see 
Fig. 1) has been developed as a result of close co-opera- 
tion between Stork Bros. & Co. of Hengelo and the 
Thomassen Engine Works of De Steeg, with the advice 
of Prof. B. C. Kroon and Prof. J. J. Broeze. The 
engine is now in production. The first tests of a single- 
cylinder engine of this type were begun during the war 
and a three-cylinder version was then built. The new 
engine series includes up to ten-cylinder units and the 
power range covered is from 400 to 1450 bhp. Engines 
of this series are now produced for the Royal Netherlands 
Navy and the Netherlands Railways. 

Engine data: Bore 240 mm, stroke 360 mm, 
maximum speed 600 rpm. Uniflow scavenge engine. 
The scavenge air is admitted through ports in the 
cylinder wall during the lowest portion of the stroke 
and the exhaust gases are evacuated through a valve 
in the centre of the cylinder head. The scavenging is 
particularly efficient and the smoke limit is at 7:2 kg/cm? 
(101-4 psi) bmep. Thermal stresses are reduced by 
special cooling arrangements. Normal full load is at 
6 kg/cm? bmep. 

Scavenge air supply: Comparative tests were made 
with Roots blowers and centrifugal blowers and a 
decision was made in favour of the latter. The blower 
speed is about 10 times the engine speed. To avoid 
excessive acceleration loads during starting and vibra- 
tory loads under normal operation, the gear-wheel 
transmission of the blower incorporates a Vulcan- 
Sinclair fluid coupling. The pistons are oil-cooled, 
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\ . with oil supplied from the main bearings through the 
crankshaft and the hollow connecting rod. 
: The combustion chamber is a development of a 
‘li fa * Ricardo design. (It is of interest to note that the first 
SOS Pen ee Ricardo Diesel engine of 1926 was a four-stroke sleeve- 







valve engine built by the Thomassen Co.) The injection 
nozzle is of the single-hole type, to minimise fouling, 


(Concluded on page 138) 





















DIGEST 





THE ENGINEERS” 









th the 


of a 
e first 
leeve- 
ection 
ling . 














RUSSIA 


Clamping Mechanisms of Multi-Point Fixtures actuated by 
Plastic Mass 


By E. G. KopaANEviITcH. (From Stanki i Instrument, No. 4, 1952, pp. 15-17, 11 illustrations.) 


Characteristic applications of the principle of transmitting forces through hydraulic pressure in a plastic 
mass have appeared in these pages. Several designs of fixtures for the simultaneous clamping of a large 
ber of comp ts are illustrated and discussed in this article. 








THE transmission of clamping forces through hydrostatic 
pressure can be achieved in practice by means of a 
plastic mass of very low compressibility (see “‘ The 
Engineers’ Digest” No. 4, 1952, pp. 109-112, and 
No. 1, 1953, p.30). This mass possesses all the im- 
portant properties of a hydraulic liquid but a viscosity 
so high that the extremely low clearances essential in 
hydraulic apparatus are not necessary. 
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Fig. 1 
Clearly, hydrostatic transmission of pressure is 
particularly advantageous in multi-point fixtures. The 
author discusses the principles to be observed in the 
design of such fixtures in the light of several examples 
taken from practical application. 


SECTION A-B 





SECTION C-D 
Fig. 2 
Figure 1 shows a fixture with a number of chucking 
collets. Each collet assembly is drawn into its taper 
seat by the pressure of the plastic mass on the plunger 
face of cup (1). When the pressure in the plastic mass 
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Fig. 5 


is removed the component is released by the action of 
the spring underneath the cup. The punched cover 
plate (2) serves to position the components lengthwise 
and to protect the collet seat from swarf. Where a 
similar protection cannot be used it is advisable to 
employ a collet design shown in Fig.2. Forconvenience 
of cleaning, openings are made in the collets and the 
body of the fixture. To avoid the twisting of the collet, 
its seat is made in the shape of a wedge and not a cone. 

If the component is clamped from inside by means 
of an expanding mandrel (Fig. 3), a cup (1) effectively 
protects the assembly from swarf. 
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With very low tolerances the expanding mandrels 
can be of the unslotted thin-walled cylinder type as 
shown in Fig. 4. Their action and methods of design 
are summarised in ‘‘ The Engineers’ Digest’ No. 4, 
1952. In this design hydrostatic pressure is utilised in 
the most appropriate manner, since the clamping 
mechanism is entirely hydrostatic to the very point of 
application of clamping pressure. 

The design of clamping mechanisms for the actuation 
of dog clamps is shown in Figs. 5ato 5c. In this case, 
each spring is placed immediately under the clamp to 
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Fig. 8 


ensure its release on removal of pressure. The spring 
is protected from swarf by means of a cup. A parti- 
cularly apt use of hydraulic pressure is shown in Fig. 6, 
where it actuates not only the main plunger depressing 
the dog clamp, but also auxiliary plungers which 
actuate supporting pins through a wedge mechanism. 

A typical milling fixture with a detachable magazine 
shows the use of plastic mass for clamping very large 
numbers of small components (Fig. 7). The magazine 
(1) is loaded with components and covered with a 
slotted drawer plate to prevent the components from 
falling out during the insertion of the magazine into the 
body of the fixture. The components are clamped by 
means of pins pressed against them by plungers actuated 
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by the plastic mass. A second magazine is loaded 
during the milling operation. 

In the multi-point lathe fixture (Fig. 8), the com- 
ponents are located by means of two pins and clamped 
with hook clamps. The space filled with plastic mass 
is of an annular shape which communicates by means of 
radial holes with the centre space under the actuating 
screw plunger. The fixture also contains a mechanism 
by means of which the clamp assemblies can be simul- 
taneously raised and turned to release the components. 

In the design of plunger mechanisms the following 
clearances must not be exceeded. 


Pressure in 
Plastic Mass Clearance 

kg/cm? mm 
250 0:01 

150 0:02 

70 0:03 

50 0:04 

25 0:05 


It is seen that although the clearances required are 
not of the same order of magnitude as those in hydraulic 
mechanisms with a liquid pressure transmitting medium, 
they are nevertheless small and call for precision 
machining. It is often advisable to use seals and gaskets 
of a type familiar in hydraulic mechanisms. On the 
other hand, it is sometimes possible to fashion the 
plunger component itself in such a way that under the 
pressure of the plastic mass the elastic deformation of 
the plunger component ensures a tightening of the 
clearance. Such designs are shown in Fig. 9a and 9b. 


The Measurement of Iron Losses on Small Specimens 


By M. SCHINDLER. 


(From Elektrotechnik und Maschinenbau, Vol. 70, No. 2, January 15, 1953, pp. 38-42, 


8 illustrations.) 


IN most countries the determination of iron losses with 
alternating current is still based on the use of the 
Epstein apparatus as standard equipment. The ac- 
curacy is claimed to reach 2 per cent with carefully pro- 
duced specimens. The drawback of this method is that 
it requires measurements on a large quantity of strips 
of 500 x 30 mm. These cannot be used subsequently 
for production purposes, and this wastage of some 10 kg 
of material is already an appreciable expense when 
checking normal transformer laminations. For tests of 
high-quality soft magnet materials, the cost becomes so 
high that the method cannot be considered. 
Furthermore, the value to the manufacturing in- 
dustry of measurements by the Epstein method is 
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somewhat problematic. With the usual hot-rolled 
laminations, the loss factors of two sheets placed one 
over the other may differ by 50 per cent. 

These considerations led to the development of 
various types of equipment for measurements on small- 
size specimens, accepting a slight loss in accuracy if 
necessary. The values obtained, however, differed 
from the results produced by the Epstein apparatus. 
The divergences were not only due to different ac- 
curacies as compared with the Epstein equipment, but 
can be attributed to the different principles employed 
in the measuring methods. Thus, it is not quite suffi- 
cient to indicate the loss factor and it is advisable to 
specify the test method in each case. 
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Assuming as a practical value that the weight of 
material tested should not exceed 500 gr, it may be 
estimated that the power loss for this quantity of 
material will always be less than one watt. This means 
that measurements by heavy-current methods will not 
be suitable, so that increased sensitivity will have to be 
obtained by other means, such as bridges and com- 
pensating arrangements. 

The following lines include a discussion of various 
factors causing divergences in measured values, which 
require clarification,* and this is followed by a descrip- 
tion of new testing equipment for iron-loss determination 
using an impedance-compensating circuit. 


GENERATION OF WAVEFORM HARMONICS 


When a laminated specimen is subjected to a.c. 
magnetisation, the losses occurring in the specimen 
depend on the variation of magnetisation as a function 
of time, that is, on the ‘‘ waveform ”’ used between the 
peak-amplitude values of magnetic induction, + By 
and —B,. This fact has only been appreciated in 
recent years. Tests by the author showed on an oscil- 
loscope screen that a sinusoidal variation of the field 
strength H = H, sinwt produces a somewhat wider 
hysteresis loop B(H) than a sinusoidal variation of 
magnetic induction B = By sinwt. Moreover, it was 
found that with H = H, sinwr the B-variation has an 
approximately square waveform. 

As the induced voltage is proportional to dB/dt, the 
steep slopes of the square-type waveform for B(z) 
result in the generation of much more intensive eddy 
currents in the material than when the magnetic in- 
duction variation with time is sinusoidal. 

A brief analysis of the conditions occurring in the 
circuit of the magnetising current will be useful. We 
consider a homogeneous specimen without a stray field, 
e.g. an annular specimen, provided with a winding w. 
This is connected to an oscillator with a zero circuit 
resistance. The series circuit thus obtained consists of 
a voltage source (oscillator), an inductance winding with 
a core, and an equivalent resistance R representing all 
the ohmic resistances in the circuit. At any instant, the 
voltage equation is 

u=UR+ Uy ap ae (1) 


where u = oscillator voltage, and up = Ri. The current 
i through the winding produces a magnetic field: 
H = k, 1, where k, is a coil constant. This field strength 
H is associated with a magnetic induction B in ac- 
cordance with the hysteresis loop, and its variation 
produces in the coil w an induced voltage 


dB dB dH dB di 
uy = — = c— —=k,— — ... (2) 
dt dH dt dH dt 
The “‘ differential permeability ” dB/dH is also a func- 
tion of H and hence of 7. If the oscillator voltage is 
sinusoidal («u = U sinwt), we can write eq. (1) as 
follows :— 
dB di 
Usinwt = uz +u,= Ri+k—— .. (3) 
dH dt 
This differential equation cannot be solved generally, 
since dB/dH is not an analytical function but represents 
the slope tan « of the hysteresis loop as a function of H 
and hence of 7, at any instant. Eq. (3) shows, however, 
that a sinusoidal current variation can be obtained only 
if R is large compared with the inductive impedance of 
the circuit. 
As regards the magnetic induction, we have B 


=¢|u,dt. This shows that for a sinusoidal variation 
of By 1, must also be sinusoidal. This can occur only 
if the term Ri in eq. (3) is negligible, that is, if R is small 


‘i cdg: effect” is not included, since a number of papers 
ave already dealt with this subject. 
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relative to the inductive impedance. (This is always the 
case with power transformers, for instance, which are 
normally tested with a sinusoidal variation of magnetic 
induction.) As dB/dH is a curve with fairly sudden 
changes, sinusoidal variation of both H and B is ex- 
tremely difficult to achieve. Those familiar with Fourier 
expansions will immediately appreciate that every 
change in dB/dH must result in the generation of har- 
monics, which, moreover, since u, = c dB/dt, increase 
in amplitude with frequency. 

When testing large specimens, with the Epstein 
arrangement, the ohmic resistance R is about 2 ohms, 
and for medium values of B (up to 10,000 gauss) the 
inductive impedance Z, at 50 cps reaches several 
thousand ohms, so that ur can safely be neglected. For 
small specimens, however, it is not possible to neglect 
either up Or u, in eq. (3). With an annular core provided 
with a winding of 100 turns of 10 cm diameter and 
2 cm? cross-section, R is about 1 ohm and the inductive 
impedance is approximately 10 ohms, assuming an a.c. 
permeability of 5,000. For higher B,-values, the wave- 
form distortions in uz (or 7) are clearly indicated by an 
oscilloscope, even when R/Z, = 0-01 (or R/Z, = 100). 

There is nothing to be gained by increasing the 
number of turns of the winding, since, if the space 
available is the same, the increase in Z, is accompanied 
by a proportionate increase in ohmic resistance. In 
the Appendix it is shown that, with otherwise similar 
geometric proportions, the ratio Z,/R is directly pro- 
portional to the value of A/P (where A = cross- 
sectional area, and P = length of periphery) for the 
specimen, and therefore increases with an increasing 
quantity of specimen material. This result also indicates 
that the circular section is the most favourable shape 
for the specimen. 


EFFECTS OF WAVEFORM HARMONICS 
The work absorbed by the specimen during one 
j HadB evaluated be- 


tween the limits t and 7 + 27. If H and B are in the 
form of Fourier series, these can be substituted in the 
expressions for u, and 7, and the power N absorbed by 
the material is then obtained as 


cycle is given by the integral 


1 w 00 
N= - J UnIncos(Bm—¥m)= S Nm-- (4) 
m=1 m=1 


If, however, either the current or the voltage function 
is without harmonics, eq. (4) reduces to 


1 
N = N, - 2 U, I, cos (8; — ;) “+ (5) 
and this expression contains only the fundamental 
terms. Therefore, if waveform harmonics are present 
in both current and voltage, the hysteresis loop losses 


oO 
will include the power losses > N,,, due to these har- 
m=2 

monics. As the oscillator output is sinusoidal, these 
power harmonics must be produced in the material, 
acting as a secondary generator, using energy supplied 
by the oscillator at the fundamental frequency. Thus, 
any measurement based solely on the determination of 
U,, I, and their relative angle is necessarily erroneous. 
It might be suggested that the power harmonics could 
be subtracted from the input power to obtain the true 
iron losses, using, for instance, a secondary winding 
connected to the ohmic resistance. This procedure, 
however, is inadequate and the measured result thus 
includes an error which cannot be determined with cer- 
tainty. Conditions of this kind occur, for instance, 
with a.c. bridges and compensating equipment by 
means of which the voltage vectors are measured at a 
single frequency. 
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IRON-LOSS MEASUREMENTS WITH 
A.C. BRIDGES 


In a bridge of the type shown in Fig. 1, the specimen 
with an impedance Z, = R }{ Z, is situated in one 
branch, while the other branches have impedances Z,, 
Z, and Z;. The ratio of Z, to R must be at least 100: 1 
to obtain a sinusoidal variation of magnetic inductance. 
Even with R = 0, the potential drop across Z, should 
only be 1/100th of the voltage in the upper branch. 
For high B-values, the phase shift due to the losses is 
very small and its measurement is not reliable, in view 
of the unfavourable voltage ratio and the high propor- 
tion of harmonics. The conditions are not better with 
a sinusoidal current, obtained with a low voltage in the 
upper half of the bridge. The insertion of a large 
resistance in the supply circuit serves no useful purpose, 
since the current distribution between the two branches 
is not determined unless the left-hand branch in Fig. 1 
includes a very high ohmic resistance. 

















Fig. 1 Fig. 2 


An improvement in accuracy could be obtained by 
altering the voltage ratio of 1: 100 to a lower value, 
but this again causes distortions in the B or H variations 
and corresponding waveform harmonics in the power 
absorbed. Furthermore, the bridge results require 
laborious corrections to compensate for the voltage 
drop due to the magnetising current in the ohmic re- 
sistance of the winding. Thus, it is justifiable to say 
that bridge methods are suitable for iron-loss measure- 
ments only for small B-values, such as occur in com- 
munications engineering, but are not sufficiently re- 
liable for tests of laminated materials used in heavy- 
current practice. It may be mentioned, for instance, 
that tests carried out by the author with a modern 
measuring bridge of American design showed devia- 
tions of at least 20 per cent on the high side, as com- 
pared with corresponding results using an Epstein ar- 
rangement. 


MEASUREMENTS BY COMPENSATION 
METHODS 


Somewhat more favourable conditions are obtained 
with compensation methods, which differ in principle 
from the bridge method only by the different manner 
in which the compensating voltage is produced. 

For power measurements with a.c. compensation 
(Fig. 2), the current (or voltage) is resolved into two 
perpendicular components, one of which is in the 
direction of the other measured quantity, i.e., the 
voltage (or current) vector. The power is then 


1 1 
N = -Uly = - UI cos(U,D .. at (6) 
2 2 


This is again reduced to a determination of current, 
voltage and the relative phase angle. Therefore, all the 
considerations regarding the bridge method are appli- 
cable. However, with the compensating arrangement, 
the ohmic resistance of the magnetising winding can 
be eliminated from the measuring circuit, so that its 
power will not affect the measured result. As shown in 
Fig. 2, this is achieved by means of a second winding, 
in which only the induced voltage u, of eq. (2) occurs. 
The ohmic resistance, however, still gives rise to wave- 
form harmonics in the voltage, which appear both on 
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the primary side through the transformer 7 and on 
the secondary side through the instrument G. In the 
compensated condition, there is no current flow at the 
fundamental frequency, but the current harmonics are 
not compensated. These supply power to the ohmic 
resistance of the instrument, which was initially ob- 
tained at the fundamental frequency and is therefore 
included in the measurement. The harmonics increase 
if the initial current supply is not absolutely sinusoidal. 
However, the flow of harmonic current is small in the 
primary circuit, if a high ohmic resistance is included 
in this circuit. On the other hand, with a fairly sinu- 
soidal supply voltage, the current in the primary 
circuit is considerably distorted and harmonic power is 
dissipated in the ohmic resistances of the primary cir- 
cuit (including the transformer resistance). These con- 
siderations have not been taken into account in patent 
literature concerning iron loss measurements by im- 
pedance compensation, and it is possible that owing to 
these reasons the proposed arrangements never acquired 
practical importance. 


IMPROVED COMPENSATING CIRCUIT 
FOR IRON-LOSS MEASUREMENTS 


Fig. 3 shows a simplified diagram of an improved 
compensating arrangement for the measurement of iron 
losses, developed by the author, which eliminates the 
sources of error previously mentioned. Measurements 
are made using a sinusoidal current, this being the most 
interesting case, since sinusoidal current variation is 





























Fig. 3 





obtained with, for instance, current transformers and 
solenoid cores. The large ohmic resistance S serves to 
maintain a sinusoidal variation of the magnetising 
current. The specimen is denoted by P, while L is a 
counter-inductance operating without phase distortion, 
and R is a direct-reading potentiometer. The stage V, 
in conjunction with G, is designed as a frequency- 
selective null-indicator with zero power dissipation both 
as regards the fundamental and the waveform harmonics. 
In the actual arrangement, L is a fixed mutual inductance 
of which the secondary voltage is amplified without 
phase distortion and taken across a potentiometer. The 
gain and stability of the amplifier have no influence on 
the loss measurement, since only the reactive component 
of the counter-e.m.f. is affected. The selective null- 
indicator is designed as an RC-bridge with a valve 
voltmeter responding only to 50 cps frequency. 

During the compensation, the residual voltage U, 
produced (see Fig. 4) is the vector sum of the secondary 
voltage U,, the in-phase com- 
ponent U,,’ (parallel to I) and the 
reactive component Uy’ (perpen- 
dicular tol). The circuit is in a 
compensated condition when 
this residual voltage is reduced 
to zero, and this gives 


U, = U, W/W 








1 
and N=-U,wly 
Fig. 4 2 
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so that 
1 
N= _" Uy wy W/W. = : I? R w,/we = Terr? R w,/we, 


Hence, the power can be calculated directly from the 
value of R and that of the current. As the latter varies 
sinusoidally, any precision-type a.c. instrument can be 
used for its measurement. 

Regarding the accuracy obtained with this apparatus, 
no indications can as yet be given, since there is no 
arrangement available which, with a sinusoidal variation 
of field strength, can give reliable measurements on 
small specimens. The results obtained were consis- 
tently 20-30 per cent above those determined with the 
Epstein apparatus operating, however, with a sinu- 
soidally-varying magnetic induction, and the results 
agree with the information in published literature. For 
the tests, specimens consisting of about 50 gr of lamina- 
tions are sufficient. The tests were carried out with 
specimens of annular shape. 

A similar arrangement for measurements with 
sinusoidal variation of the magnetic induction is now 
under development and will be described in a forth- 
coming report. 


APPENDIX 


The ratio L/R for an annular specimen: The diameter 
of the annulus considered will be assumed to be large 
in comparison with its width, so that / may be taken in 
the following as being the length of the middle line in 
Fig. 5. The depth of the annulus can have any value. 
The inductance is then given by 


L = Aw’ k,/l 


/ 


MIDOLE LINE 
LENGTH=1 





and the ohmic resistance is 
R=k.wl P/d’, 


where d? = cross-section of the wire used and P 
= periphery of the specimen cross-section. For the 
winding surface, we have: wd? = /h, and to maintain 
a geometrically similar shape, we must have for any 
size of annulus: h=k,/. This gives for d? the 
expression 
d? = k, [?/w 

and, substituting this in the equation for R, we have 
R=hk,w* P/l. The ratio L/R is then obtained as 
L/R = k; A/P and it is seen that neither the length / of 
the annulus nor the number of turns w is contained in 
this expression. 
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An Electro-Mechanical Acceleration Counter 


By R. BourLLoT. (From La Recherche Aeronautique, No. 30, November-December, 1952, pp. 59-62, 5 illustrations.) 


An accelerometer connected with an electro-mechanical counting device indicates the number of times 
certain selected limits of acceleration have been exceeded. 


IN the design of aircraft and the study of wind 
disturbances, a knowledge of the changes in acceleration 
occurring during flight is essential. Frequent changes 
in the inertia forces produce fatigue conditions which 
the material of the aircraft has to withstand, and the life 
of the material is influenced by the range of stresses 
imposed, i.e., the range of accelerations encountered, 
and the frequency with which they occur. The known 
accelerometers usually consist of a movable mass held 
between springs, and since the frequency of the accelera- 
tions affects the displacement of this mass, the accelera- 
tions to be measured should lie within a well-defined 
selected frequency band. The sensitivity, natural fre- 
quency, and damping of the accelerometer must there- 
fore be specially attuned to the type of accelerations to 
be measured. For the study of gusts of wind and their 
effect on fatigue life, the records of such accelerometers 
have to be evaluated statistically, and much labour can 
be saved by an apparatus which automatically provides 
Statistically selected data regarding the distribution 
curve of the acceleration undergone. The apparatus 
described here indicates the number of times the distri- 
bution curve reaches certain given values of acceleration. 
Obviously, the more values that are thus analysed and 
the closer they are together, the more accurate will be 
the information obtained about the distribution curve. 
For a first model, the limits y, to y,) symmetrically 
distributed about tne acceleration 1g have been selected, 
and for the convenience of the design office they are 
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given as “‘ loading factors” n = 1 + y. 

A displacement of the moving mass of the accelero- 
meter successively closes several electric contacts, each 
operating a counter. When the mass returns to its 
equilibrium position, the contacts open again and the 
counters in operation progress by one unit. Each 
contact is so placed that its operation corresponds to a 
given displacement, i.e., to a chosen value of acceleration. 
However, not all the vibrations should be measured. 
The engine-airscrew vibrations of relatively high fre- 
quency, for instance, can be studied by other, more 
convenient, means ; moreover, frequent contact opera- 
tion would wear out the contacts too quickly. Only 
the slower vibrations of, e.g., sudden wind changes 
(Fig. 1) are essential for the present purpose. Since a 
frequency filter would be cumbersome, a system of 
“amplitude filters” has been adopted here. The 
contact which closes at an acceleration value a is only 
permitted to re-open when the acceleration has dropped 
to a value a — 6a, so that vibrations of smaller amplitude 
cannot fully operate the counter. The prototype of the 
apparatus (Fig. 2) is arranged in a box 7}in. wide, 
6% in. high, and 6{ in. deep, with all the indicators and 
service elements at the front, the counters under glass 
on the left-hand side, fuses for each circuit at the centre, 
and 24 volt d.c. feeder terminals, switch, and control 
lamp on the right-hand side. 

The acceleration detector is situated in a cylindrical 
box arranged behind the switch of the instrument box. 
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Fig. 1. Registered flight acceleration curve. (Natural freq y of 1 ter 20 cps.) 
wind disturbance; B = calm flight. g = gravity acceleration. 


A = disturbed flight; , 


The moving mass rests between two beryllium-copper 
springs which permit a large displacement and have 
excellent linear force-deflection characteristics. Damp- 
ing is provided by air cushioning between the mass and 
the surrounding walls, and its value has been chosen 
slightly below 0-6 of the critical damping. The system 
has a natural frequency slightly below 14 cps and is 
very reliable : a repetition of 30 x 10° cycles at 10 cps 
did not show any change of characteristics. The 
contacts, shown schematically in Fig. 4, are symmetrically 
arranged on either side of the detector box containing 
the moving mass, the contacts below the box closing at 
accelerations less than lg, and those above the box 
closing at accelerations higher than lg. They are made 
of rhodium-platinum alloy and welded to brass supports 
mounted so as to be adjustable in height in a plexiglass 
plate integral with the detector box. In the equilibrium 
position, the contacts rest against a similar plexiglass 
plate fixed to the moving mass. When acceleration 
displaces the mass, the contacts rub against a strip of 
rhodium-alloyed brass fixed to the plexiglass. Current 
is supplied by means of a flexible nickel strip. Standard 
Post Office numerical counters with closing contact 
operation have been chosen; they are capable of 
registering 3 < 10° units at a rate of 10 per second and 
indicate accelerations below --lg, --0-5g, Og, |0-4g, 

0-7g and above 3g, 2:5g, 2g, 1-6g, 1:3g. These limits 
are indicated underneath each counter cylinder. 


~ 
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~ 
~ 
~ 
~ 
~ 
~ 
~ 





Fig. 2. General view of acceleration counter. 


A typical electric circuit diagram for one acceleration 
limit a is shown in Fig. 4 and best explained with 
reference to the acceleration curve of Fig. 3. The 
counter is operated when the acceleration reaches the 
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chosen limit a but is then blocked until the acceleration 
drops back to a value below a — da. As the acceleration 
first rises, contact D closes at a value a — 8a, i.e., at 
point d, of the acceleration curve. Contact C and the 
auxiliary contact J of the counter remain open, hence 
no current flows. As the limit a is reached, point c of 
the curve, contact Cc closes, the coil being energised and 
attracting the operating blade of the counter which 
closes contact 7. Contact C is now short-circuited 
because D is still closed. At c, ¢,, ¢3, the counter 
remains blocked and cannot count since the closed 
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Fig. 3. Schematic representation of the distribution curve 
of accelerations. 
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NOT SHOWN) 
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Fig. 4. Schematic representation of accelerometer and one 
counter circuit. 
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contacts D and T keep the coil energised. Only when 
the acceleration has fallen just below the value a — da, 
point d of the curve, the contact D opens and releases 
coil and counter to their initial positions so that a new 
count can take place, e.g., at c,. An interval of da = 
0-15g has been found satisfactory for the limits chosen. 
The contacts operate within an interval of 0-Olg. Each 
circuit is protected by a fuse against faulty operation 
and by an additional circuit capacitance against excessive 
contact wear due to inductive breaking currents. 

The operation of the apparatus is simple. It should 
be installed near the centre of gravity of the aircraft, 
its three supports resting on a plane exactly horizontal 
during level flight. A 24-volt d.c. source supplies the 
power. The figures on the counter are read or photo- 
graphed before and after flight or at intervals of a given 
number of flying hours. The maximum error in the 
values of the acceleration limits is below 0-05g. This 
includes zero errors and errors of adjustment, but not 
errors in the levelling of the instrument. If not 
levelled correctly, the apparatus will indicate the actual 
acceleration value multiplied by the cosine of the 
positional angle. In the prototype, the use of standard 
counters with unbalanced operating blades limits the 
range of employment, particularly at accelerations above 


1-4g in a direction normal to the face of the instrument. 
Such accelerations, however, do not occur in transport 
flight but only in acrobatic flight, where the functioning 
of the apparatus should be specially checked. A second 
model, which is insensitive to the magnitude of the 
accelerations, is under construction. 

The prototype has already been used successfully 
and has shown the advantages of its simplicity and 
robustness. Mounted in an aeroplane, it may serve for 
a systematic study of wind disturbances or for an analysis 
of component design with a view to possible improve- 
ments. As part of an ordinary aircraft equipment, it 
will indicate the number and range of stress repetitions 
and, therefore, the current state of fatigue of aircraft 
components so that these may be exchanged at a suitable 
time. Servicing can thus be considerably simplified. 
With slight modifications, the instrument may also be 
used on transport vehicles for a study of actual stresses 
and travelling conditions ; for example, if mounted in 
a car or carriage, it will indicate quickly and systematic- 
ally the state of the roads or permanent way over which 
it travels. The counter, in fact, is a simple statistical 
registering instrument and may be combined with any 
other suitable detector device, e.g., for elongations, 
speeds in given directions, and pressures. 


RUSSIA 


Closed-Circuit Test Rigs for Gears 


By V. N. KupryavtzEv. (From Vestnik Mashinostroyenya, No. 10, 1951, pp. 8-13, 7 illustrations). 


LoaD variations in closed-circuit test rigs are carried out 
by adjusting the twist for each torque value and are 
associated with considerable loss of time. This is usually 
a real drawback and, moreover, makes some investi- 
gations of great practical importance very difficult or 
even impossible; for instance, selection of the type of 
lubricating oil with the greatest load-carrying capacity 
under contact pressure, determination of the maximum 
allowable short-time loads, determination of the maxi- 
mum loads with reference to particular failures such as 
pitting or bending of gear teeth, investigation of trans- 
missions subject to a short-period cycle of suddenly 
varying loads, running-in of gears with a steadily in- 
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creasing load to increase the resistance of the tooth 
flanks against pitting, and other tests. 

This disadvantage is eliminated in the installation 
described here, in which the load can be varied by very 
simple means during the running of the rig. Such 
installations can be built by any engineering workshop 
without special facilities. 

The method of loading is based on the following 
principles. A given torque in each gear shaft corres- 
ponds to definite loads on the shaft supports. It follows 
that the application of loads to the shaft supports can 
produce a torque in the shafts. 

Obviously, these supports must be allowed sufficient 
movement in relation to the 
frame of the rig to enable 
the necessary load adjust- 
ments to be made. 

Let us consider a closed 
gear train installation, in 
which a given tangential 
force P, on the gear is pro- 
duced by the elastic twist 
of shaft (1), Fig. la. The 
projection on the z-axis (nor- 
mal to the plane containing 
the shaft axes) of the loads 
acting on the gear supports 
is equal to the magnitude of 
P,. Obviously, we shall re- 
tain the same tangential force 
if we allow the bearings of 
gear shaft a to move ver- 
tically and apply the load P, 
to these components, Fig. 1b. 
With the help of a system 
consisting of lever (2), cal- 
ibrated spring (3), and a 
specially shaped cam (4), 
Fig. lc, any desired law of 
load variation in the trans- 
mission can be reproduced. 
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(a) Fig. 3. (b) 


In Fig. 2 a diagrammatic view of an installation is 
shown in which the supports of both wheels a and b 
are mounted on a movable component. The freedom 
of displacement allowed consists of the swivelling of a 
housing H carrying both supports about an axis parallel 
to the gear axes. 

The gear ratios of the fixed and mobile pairs of 
gears H and H’ must obviously be equal. 

The loading of such an installation is carried out 
by applying a load on the lever of the swivelling housing 
H. Owing to the deformations and clearances, strict 
parallelism between the axes of the two pairs of gears 
cannot be maintained. For this reason, flexible coup- 
lings or Hooke’s joints must be incorporated in each of 
the shafts. 

Referring to the notation shown in Fig. 3 and 
denoting the gear ratio by 7,, and the external moment 
on the swivelling housing by Mu we 
obtain the following expression for 
the circulating power* in a friction- 


n» — efficiency of the transmission con- 


necting the input shafts 6 and b’ of 


gear trains H and H’; and 
7 == 74 7H’ Na 1» = efficiency of closed circuit. 


Without gearing between the shafts a and a’ (or } 
and b’) the efficiencies 7, (or 7») can be taken as unity, 
provided: (a) shafts a and a’ (or b and b’) are connected 
through Hooke’s joint and supported on rolling bear- 
ings; (b) shafts a and a’ (or 6 and b’) are coupled by 
either Hooke’s joints or flexible couplings, but ap- 
preciable displacements between the axes are avoided. 
Coaxiality can be achieved by means of an additional 
coupling (conical friction clutch or fine pitch jaw clutch) 
which allows an adjustment of the torque to a value 
corresponding to the mean torque introduced by the 
variable loading of the swivelling housing H. 

Considering first the case of a positive circulating 
power, the efficiency of the circuit is found from the 
equation : 


l—in, + K 
ces—a 5 a 
F+K 
where K= | Mu/Ms» | 


In eq. (2) the minus sign applies when Mu nm < 0 
and the plus sign applies when Mu ny > 0 

When the circulating power is nominally negative 
the analogous equation for the circuit efficiency is 


+ K 


SS a ety (3) 
Ma—-ltik 


In this expression, the plus sign applies to the case 
Mu nm < 0 and the minus sign to My nm > 0 

In Fig. 4 some special cases are illustrated. H’ 
represents the gear train under test. In Fig. 4a this is 
a pair of helical spur gears and in Fig. 4b a train con- 
sisting of two pairs of bevel gears, and in Fig. 4c a set 
of spur gears is tested simultaneously with two co-axial 
transmissions K and L. 

The installation also lends itself for the testing of 
any form of flexible coupling. In this case, a given 
offset of the two pairs of axes is built into the rig. 
It is also possible to design a rectangular closed circuit 
for the testing of bevel gears. 








less installation. 


M H@™M 
N, = --_ im (1) 
1—ip, 
Gear friction is represented by the 
following efficiencies : 
mu and ny’ efficiencies of gear 
trains H and H’; 
Na = efficiency of the 
transmission con- 
necting the output 
shafts a and a’ of 
gear trains H and 
H’ . 


> 





*This circulating power may be positive 
or negative. If the directions of Muy 
and mm coincide, and ing > 1, the 
circulating power is positive. Other 
combinations are equally obvious from 
inspection of eq. (1). 
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MACHINE SHOP PRACTICE 


Shot Peening of Cutting Tools 


By N. A. Karasev. (From Stanki 1 Instrument, Russia, 
No. 10, 1952, pp. 27-29, 7 illustrations.) 


THE strengthening of the surface of metallic components 
by shot peening raises its yield strength and thereby 
increases the resistance of the component to plastic 
deformation and its endurance strength. The possi- 
bility of using shot peening for the strengthening of a 
heat-treated cutting tool was verified by the author in 
tests carried out with twist drills, threading dies, 
reamers and other tools. These tests were performed 
in a universal shot peening installation using shot of 
04-05 mm diameter with a nozzle velocity of 57 fps 
and a shot circulation of 220 lb/min. 

The tools so treated were tested for their metallo- 
graphic structure, hardness, and time between regrinds. 

Metallographic tests have shown that the surface 
layer affected by shot peening suffers a transformation, 
as a result of which the less stable phases disappear. 
After three to five minutes of shot peening, the residual 
austenite in the high-speed steel is completely broken 
down. The disappearance of austenite takes place to a 
depth of 0:1 mm and then falls off gradually at greater 
depths. This metallographic transformation is ac- 
companied by an increase in hardness. 

Machining tests under workshop conditions have 
been carried out with a large variety of shot-peened 
tools and compared with tools prepared by the normal 
methods. These tests lead the author to the following 
practical conclusions : 

(1) The increase in the surface hardness as the 
result of shot peening (attaining 150 Brinell units above 
the hardness due to heat treatment) reduces the ten- 
dency for the sticking of the machined metal to the 
cutting edge and flanks. 

(2) Shot peening of the tool reduces the power 
consumption of the cutting process. 

(3) Shot peening does not deform the cutting edge 
beyond the permissible limits, and additional lapping 
operations are unnecessary. 

_(4) The optimum duration for shot peening is 2 
minutes for flat faces and 15 minutes for cylindrical 
surfaces rotated during shot peening. 

(5) Average increases of the time between regrinds 
of shot-peened tools over ordinary heat-treated tools 
are between 50 and 300 per cent. A particularly large 
Increase in this time is shown by twist drills in the 
drilling of deep holes. 





Stresses and Crack Formation in Brazed Hard 
Metal Tips 


By C, BALLHAUSEN and G. VIEREGGE. (From Werkstatt 
und Betrieb, Germany, Vol. 85, No. 12, December 
1952, pp. 657-663, 17 illustrations.) 


THE brazing of hard metal tips on to steel is a difficult 
Operation. The troubles experienced may come under 
two headings: (1) Cavities and inclusions arise in the 
brazed joint, or (2) the resultant stresses cause cracks 
in the jo'nt or in the hard metal. 

The present article discusses the stresses arising 
out of the unequal temperature coefficient of con- 
‘action during cooling of the hard metal and the 
carrier metal. The magnitudes of the resultant tensile, 
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compressive and shear stresses are derived from the 
theory of elasticity. On the basis of these calculations, 
graphs are drawn relating the stresses and strains to 
the brazing temperature, and giving the ratio of thick- 
ness of hard metal and carrier and the ratio of their 
elastic moduli. Tables are given for the heat conduc- 
tivity, coefficient of expansion, modulus of elasticity 
and Poisson’s ratio of hard metal types in normal use, 
and for the bending moments and breaking stresses of 
brazed joints of different thickness ratios. The shear 
stresses in the joint are also investigated, with the 
noteworthy result that the shear stresses are greatest 
when the tensile stresses in the outer fibres of the metals 
are smallest. The most favourable thickness ratio s/h of 
steel to hard metal is found to be 3: 1, and this ratio 
is already generally used in practice. 

Also, experiments on rubber models, provided with 
a grating to indicate lines of stress after deformation, 
are described, and diagrams are given, showing the 
stress distributions for various types of brazing (one- 
sided, two-sided and slot). Another table gives the 
radius of curvature (resulting from unequal contraction) 
of specimen joints brazed with different brazing agents. 

Next, the possibilities of reducing the stresses due 
to brazing are discussed. These include altering the 
brazing temperature by a suitable choice of brazing 
agent, appropriate choice of the s/h ratio, correct 
design of the shape of the carrier metal, including the 
provision of relief slots or a cellular construction, 
choice of carrier metal with a temperature coefficient 
not much different from that of the hard metal, the 
use of wedges pressed into the carrier to prevent it from 
shrinking, the modification of the thickness of the 
brazed joint, and the use of several brazing agents 
applied in layers so as to form a gradual transition 
from the elastic properties of one metal to those of the 
other. The desirable elastic properties of brazing 
agents are here discussed. It is found, however, that 
the most important property of the brazing agent in 
reducing stresses is its melting temperature. 

Finally, the influence of external forces on the 
formation of cracks in, and in the neighbourhood of, 
the brazed joint is discussed. It is found that such 
forces as are normally encountered in machining opera- 
tions make only a small contribution to the total stresses 
tending to crack formation. 


RAILWAY ENGINEERING 


French Monorail System 


By J. A. TERNISIEN. (From La Technique Moderne, 
France, Vol. 45, No. 2, February, 1953, pp. 50-52, 4 
illustrations.) 


THE proposed monorail system is covered by French 
patents granted in 1949. The “Rocket” railcar 
(** Aérofusée guidée ”’) is designed for travels at speeds 
of 310-372 mph (500-600 km per hr). The “ Rocket ” 
is a Latécoére type 750 aeroplane fuselage design, with 
a large fin and tailplanes (Fig. 1). The underside of the 
fuselage is open to accommodate the rail passing longi- 
tudinally through it. The two aircraft engines (pro- 
peller or propjet arrangements) are mounted at the 
ends of wing stubs on either side of the fuselage rear 
section. The monorail is on a structure supported by 
pylons. 

The undercarriage consists of sliding elements of 
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Fig. 1 
porous material with oil-spray lubrication. Designed 
for boundary lubrication and incorporating recent ad- 
vances in powder metallurgy, these sliding elements 
are stated to be superior to rolling bearings as regards 
durability and safety at high speeds. Intermolecular 
friction between sliding unit and rail is estimated to be 
about 0-001-0-:002. The guiding arrangement also 
includes two spring-loaded pads in contact with the 
under-surface of the rail (Fig. 2). 
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Fig. 2 








The hollow rail is of elliptical cross-section. The 
fuselage is designed for static equilibrium with a low 
centre of gravity. No inclines are needed in the sup- 
porting structure, since the railcar can bank at any 
required angle on the elliptical rail section, thus taking 
curves at any convenient speed. Braking and steering 
are also based on aircraft practice. The designers have 
also contemplated the use of the rail as an electrical 
conductor, for an alternative arrangement with elec- 
trically driven airscrews. 

The pylons, supporting structure and stations of 
this elevated monorail transport system are light pre- 
fabricated concrete sections of economical construction. 
Two-way radio communication is provided for between 
pilots and airline stations. The pylons are some 50 
metres apart and about 30 metres high. Each railcar 
is designed for 120 passengers or 10 tons of freight. 
Since traffic problems are eliminated, a fleet of railcars 
can run on the same monorail at 10-min. intervals. 

According to Dr. Ternisien’s statement, the project 
is fully developed, but requires financial backing for 
construction in France or in other countries. 


VIBRATIONS 


Torsional Vibration Notes with Solutions for an 
Untuned Viscous Damper and Flexible Coup- 
ling with Non-linear Elasticity 


By F. P. Porter. (From Transactions of the ASME, 
U.S.A., Vol. 75, No. 2, February, 1953, pp. 241-268, 
15 illustrations.) 


SEVERAL special relations are derived that may be used 
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to simplify the solution of certain phases of the torsional 
vibration problem. A solution is described for the vi- 
bration of a system with an untuned viscous damper. 
Numerical values are given for the non-linear elasticity 
of the Falk-Bibby type couplings. These values are 
rearranged into a form suitable for calculating undamped 
resonance curves of an engine installation which in- 
cludes one of these couplings. An approximate solution 
for the resulting vibration is described and illustrated 
by calculation. 


WELDING 


Effects of Carbon, Oxygen and Nitrogen on Welds 
in Titanium 

By D. C. MarTIN. (From The Welding Fournal, U.S.A., 
Vol. 32, No. 3, March, 1953, pp. 139s-154s, 21 
illustrations.) 


CARBON, oxygen and nitrogen can cause brittleness in 
welds in titanium when present in sufficient amounts. 
To avoid brittle welds, carbon and oxygen should be 
kept below the following amounts: Carbon, 0-28 per 
cent ; oxygen, 0-15 per cent. The data show that 0:13 
per cent nitrogen is enough to produce poor properties 
in welds in titanium sheet. Unfortunately, it is not 
possible to say just what the maximum nitrogen content 
should be. Information is needed on the properties 
of welds in sheet containing 0-05 to 0-10 per cent 
nitrogen to determine the maximum permissible amount. 
An estimate of the maximum nitrogen content based 
on the available data is 0-05 per cent, but additional 
work is needed to determine whether this estimate is 
correct. 

The adverse effects of these elements occur at 
relatively low concentrations. This points out the ne- 
cessity for maintaining good shielding during welding. 
It is known that as much as 0-20 per cent nitrogen can 
be picked up when multi-pass tungsten-arc welds are 
made with shielding which appears to be normal but is 
apparently inadequate. Consequently, the use of 
trailing shields and gas back-ups is recommended when 
titanium is to be welded. 





THE STORK-THOMASSEN ENGINE 
(Concluded from page 128) 


with an orifice of 0-‘9 mm. The combustion chamber 
(see Fig. 2) is of a smaller diameter than the cylinder, 
so as to obtain increased air swirl when the piston ap- 
proaches its T.D.C. position. Tangential inlet ports 
are used to obtain swirling motion of the air. The 
uncooled insert portion is of a Comet head design and 
the injector is eccentrically situated. The fixing arrange- 
ment of the uncooled combustion chamber is covered 
in the Netherlands by Patent No. 66,483 held by N. V. 
Bataafse Petroleum Mij. It may be mentioned that 
during the war years development work on this type of 
chamber was carried out independently both by Messrs. 
Ricardo in England and by Dutch engineers. ; 

The tests of the single-cylinder experimental engine 
served to determine the most favourable shape for the 
exhaust-valve passage, which has a considerable in- 
fluence on the scavenge resistance of a two-stroke 
engine at higher speeds. The design and production 
of this valve of 120 mm diameter operating 600 times 
per minute required extensive development work ale 
special rig and fully satisfactory results are — 
with the very light and rigid valve gear system “4 
veloped, using a cam with a flat-footed follower —. 
The cylinder linings are chromium-hardened by the 
van der Horst process, taking account of the experience 
of Stork Bros. & Co. with this hardening process. 
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|New Materials, Processes and Equipment | 





GLASS GRINDING USING ELECTRONIC 
CONTROL 


The use of d.c. motors having electronic speed 
control is rapidly becoming popular where industrial 
processes require variable-speed drives. The accuracy 
and rapid response obtainable from electronic control 
gear make it suitable for modern high-speed production 
methods, while its essentially static nature removes 
possible causes of unreliability associated with other 
types of apparatus. That they may be incorporated into 
automatic control schemes is a further advantage of 
such systems. 





At the St. Helens Works of Triplex (Northern) Ltd., 
electronic equipment built by The General Electric 
Co, Ltd. has recently replaced mechanical equipment 
providing the variable-speed drive for machines used 
for grinding the edges of car windows. The windows 
are mounted in pairs in a rotating chuck and are held 
in position by toggle-action clamps. The grindstone 
rotates at constant speed in bearings mounted on one 
end of a pivoted arm and is held in contact with the 
edge of the glass by means of counterweights. The 
speed at which the glass passes over the stone is critical 
and the chuck speed must be accurately controlled in 
order that the windows shall be ground to the correct 
profile. The speed range involved is considerable, and 
at certain points, particularly when sharp corners are 
being ground, a very rapid variation of chuck speed is 
necessary. 

The chuck is driven by a 1-hp variable-speed d.c. 
motor which is separately excited from a_ bridge- 
connected metal rectifier fed from the secondary winding 
of a transformer. The armature supply is derived from 
a pair of thyratrons. Control of the armature current 
and, therefore, of the motor speed is effected by com- 
paring a fixed proportion of the output voltage of the 
thyratrons with a reference voltage proportional to the 
Motor speed required. The resulting ‘‘ difference ” 
Voltage is fed to an electronic amplifier, the output of 
which controls the operation of a phase-shifting net- 
work in the grid current of the thyratrons so as to 


APRIL, 1953 Volume 14, No. 4 


increase or reduce the speed of the motor to the required 
value. 

The reference voltage is obtained from a small 
potentiometer which is supplied from a stabilised d.c. 
source. The setting of this potentiometer is varied by 
means of a cam mounted at one end of the machine and 
rotating in synchronism with the chuck. The cam 
profile, which varies according to the size and shape of 
the windows being ground, is determined empirically, 
and the motion of the cam follower is transmitted to 
the potentiometer slider through a link mechanism. 

Each d.c. motor drives two chucks, one on each side 
of the machine, so that four windows may be ground 
simultaneously. The reference potentiometer is mounted 
alongside the motor, while the rest of the control gear 
is housed in a sheet-metal cubicle, which, together 
with the main transformer, is supported on a platform 
above the motor. 

The equipment is capable of providing a speed 
range more than adequate for the duties involved, 
while many of the difficulties previously experienced 
have disappeared since the introduction of this type of 
control. 


SPRING LEAF BENDING AND HARDENING 
MACHINE 


This machine, made by A. G. A. Hering, Niirnberg, 
represented by E. Frisher, 47 Victoria St., London, 
S.W.1, deviates from conventional designs both in 
mode of operation and layout. It is vertical in layout 
and employs an elastic lower die and an upper die 
which is adjustable for varying bending radii from 
31 in. to 708 in. on a large machine, and from 27} in. 
to 236 on a smaller model. 

The curvature of the upper die is controlled by 
means of a number of cams keyed on a shaft, which is 
rotated by means of an electric motor, and by a hand- 
wheel for fine adjustment. This shaft is supported in a 
robust cross-head which also contains the vertical 
guides for the rams moved by the cams. It takes only 
ten seconds to change the setting from minimum to 
maximum radii. This operation as well as the main 
bending process are push-button actuated. 

The hot strip, as it comes out of the furnace, is 
placed on the lower die ; when the downward moving 
cross-head with the upper die has performed the bending 
operation, in about 3 seconds for the maximum-size 
spring, the whole cross-head assembly continues its 
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downward movement together with the formed spring 
and the lower die, into a quenching tank, which is 
situated between the pillars of the machine frame. 
Thus, the hot strip, formed and pressed between the 
dies, is dipped all at once into the quenching liquid, 
thus ensuring uniform cooling of the strip. The 
quenching period is controlled by a time relay, and 
lasts between 5 to 120 seconds. When this period has 
elapsed, the relay switches the motor to raise the dies. 
In moving upwards, these are still holding the formed 
spring; when the lower die stops, the spring can be 
removed, while the upper die continues its upward 
movement to its initial position. The complete cycle 
takes 25 seconds with water quenching, and 45 seconds 
with oil hardening. 

From the foregoing description it will be appreciated 
that this machine is equally suited to mass production 
of leaf springs as to single runs. As hardening takes 
place without distortion, due to even contact with the 
quenching medium and because the hot strip is held 
between the dies during this operation, springs made on 
this machine are of the highest quality and uniformity. 

There are a number of refinements applied to the 
process, such as testing of the hot strip for optimum 
temperature by means of a fitted pyrometer, thermo- 
static control of the quenching bath, and, for oil 
hardening, an oil cooler. 

The larger machine is quantity-produced, and takes 
a maximum size of spring of 863 in. x 5 in. x 3 in. 
The smaller machine, to special order, makes springs 
of 63 in. x 5in. x $$ in. 


ELECTROMAGNETIC AIR PUMPS 


A new range of piston-type air pumps, driven by 
an electromagnetic vibrator, is now being manufactured 
in Denmark and exported by Gram & Andersen I/S 
of Hellerup, Copenhagen. Known as Reciprotor pumps, 
they may be employed where a moderate pressure or 
vacuum is required. 





The vibrator consists of an armature which is 
Magnetised by a system of permanent magnets. The 
armature oscillates at the frequency of the a.c. power 
supply, and a piston is connected to each end. Two 
heavy springs provide the necessary resonance and 
permit greater vibrations at normal pumping loads. 

aximum stroke is } in. 

All forces and movements are axial and mutually 
balanced, resulting in high efficiency and a minimum of 
| wear. The nylon piston rings used obviate the necessity 
| for lubrication. The normal power consumption is 

about 60 W, but if a sliding rheostat or a variable 
_ transformer is inserted, consumption can be reduced to 

5 W with the pump still working. A 220 V a.c. supply 
1S n€cessary but the pumps can be supplied to operate 
from other voltages if desired. 

Pumps are available with piston diameters of 1}, 
l}or 1} 'n., according to the pumping capacity required, 
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and different models have been designed for continual, 
normal or intermittent operation. Performance of the 
Reciprotor range of pumps depends on piston diameter, 
whether operation is continuous or intermittent, and the 
air pressure and flow required. 

A special cock fixed to the delivery side ensures that 
the pump operates within the proper pressure range, 
thereby reducing the noise of the pump to a minimum. 
The pump is cooled by the air passing through it. 
Rubber cushions mounted on the pump _ provide 
vibrationless operation. Pump case, cylinders and 
pistons are of light metal, the piston rings slide in a 
hard chromium-plated steel sleeve and the permanent 
magnets are made of special steel. All parts of the 
pump are protected by cadmium plating or varnishing 
and the pumps are usually finished in light grey. 

The Recriprotor is suitable for many uses including 
medical and dental applications, spraying, retouching, 
blast heating and as laboratory apparatus. 


HIGH-TEMPERATURE TUBE FURNACE 


To meet the demand for tube muffles capable of 
operating at temperatures up to 1400°C which will 
enable determinations of high-alloy steels to be carried 
out, Wild-Barfield Electric Furnaces Ltd., Watford, 
Herts., are now manufacturing a new tube furnace, the 
construction of which is such that the exothermic 
reaction of high-alloy steels at the appropriate tempera- 
tures does not harm the furnace by excessive temperature 
on the elements. 

As will be seen from the illustration, the new furnace 
is designed for bench operation and is self-contained 
with built-in hand temperature control equipment and 
pilot lights. 

The furnace takes two standard combustion tubes 
12 in. o.d. The heating chamber is 4 in.. square and 
6 in. heated length with well insulated vestibules at 
each end to give the greatest practicable uniformity of 
temperature. It is claimed that, over a length of 4 in., 
uniformity within + 10°C at 1390°C is obtained, 
this being a uniformly heated length ample for normal 
carbon and sulphur determinations. 











FOR HARD WORK AND 
PLENTY OF IT- 


GOODYEAR BELTING AND HOSE 


1 ee THE Goodyear range you will find conveyor pioneer research and practical engineering, 
belting for every type of service, transmission Goodyear Industrial Rubber Products give 
and V-Belts to suit every condition of loading, longer wear, more dependable service. And, 
hose to meet every industrial need. Built with above all, they keep operating costs to a mini- 
the accumulated knowledge of over 50 years’ mum. That’s why it pays to specify Goodyear, 


1 GOODYEAR CONVEYOR BELTS 


The “Stacker” belt illustrated here is designed for 
installations which handle highly abrasive materials. 
Its tough resilient cover “gives”? under impact and 
resists cutting. High grade bonding between the 
plies prevents separation under severe flexing. It is 
proofed against the ruining effects of mildew. 


9 RAYON CORD V-BELTS 


Goodyear Rayon V-Belts are ideal for all industrial 
drives, especially those longer, normal speed drives 
where shock loads occur. They stand up to sudden 
jolting loads that would break ordinary belts, for 
they contain strong, resilient, high-tensile rayon 
cords which “ give” without snapping. 


3 WRAPPED PLY HOSE 


This Goodyear Hose is built from high-grade rubber 
tube wrapped in tough rubberized fabric for greater 
strength. A protective cover of bruise- and abrasion- 
resisting rubber assures lasting wear. And scientific 
arrangement of the fabric plies minimizes kinking. 
Intended for general service this wrapped ply hose 
gives long life under the most arduous conditions. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


TRANSMISSION BELTING + V-BELTS - CONVEYOR BELTING - INDUSTRIAL HOSE 
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The Goodyear Tyre and Rubber Co. (Gt. Britain) Ltd., Wolverhampton 
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In addition to the insulated vestibules, there is a 
ventilated compartment at each end, housing the con- 
nections to the heating elements. It is recommended 
that the combustion tubes should be 24 in. long to 
ensure that the ends are reasonably spaced from the 
furnace itself. The elements consist of silicon carbide 
rods, the life of which is extended by means of the 
Wild-Barfield patented control. Additionally, a tapped 
transformer is fitted in the base and a tap changing 
switch, together with the ageing control switch and 
pilot lights, are easily accessible on one face of the 
plinth. 


CENTERING AND SPOT FACING MACHINE 


This machine, manufactured by Manchester Repe- 
tition Engineers Ltd., has been designed to centre and 
spot-face both ends of a workpiece simultaneously. 
Both the tool heads house two HSS cutters and a centre 
drill ; the tools are let into the flutes of the centre drills 
and produce a clean cut flat face directly into the centre 
and at 90 deg. to the centre drill. The maximum 
diameter that can be spot faced is 2 in., which is suffi- 
cient for most types of copying lathes. 

Both spindles are mounted in robust heads and well 
proportioned A.C. ball bearings. They are driven by 
roller chains, there being a choice of two speeds for each 
spindle of 150 and 900 rpm. The speeds are readily 
changed by hand-lever operated clutches. The heads 
sit directly on the bed and are brought forward by 
means of a handwheel positioned in the centre of the 
machine. The handwheel has a chain of gears with a 
9 to 1 ratio down to the main pinion in mesh with the 
two rack bars. This eliminates any excessive pull on 
the heads and allows the operator to give the heads a 
steady feed when facing. 





Two carriage vices are fitted for securing and 
centralising of the workpiece ; the jaws are operated by a 
handwheel in front of each carriage. Operation of 
this motion is through two spur wheels on to a 4 T.P.I. 
Acme thread lead screw. Either carriage is easily 
removed from the bed if one only is required. Both 
slide along the bed and are locked in position by a 
locking handle and brass pad. 

For determining the depth of centre and length of 
finished workpiece, there is an adjustable stop on the 
front shear of the bed which contacts a stop on the right- 
hand head. 

To centralise the workpiece longitudinally, a cali- 
brated rule is incorporated in the bed of the machine. 
There is an adjustable stop with an arm which reaches 
up to the centre of the workpiece. 


PORTABLE HARDNESS TESTER 


The Indentometer, a direct-reading portable hard- 
hess testing instrument, was marketed by C. Tennant, 
Sons & Co., Ltd. on April 1, 1953. The instrument, 
which és manufactured by the Cabul Tool Co. Ltd., 
has be designed to be speedy in use and accurate in 


na n. Direct readings are obtainable in the 

Rockw  “C” and ‘“‘B” scales and also in the “ F,” 
G, >’ “KK” and “A” scales. 
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A 120 deg. cone diamond indenter or a steel ball 
either }; in. or 4 in. in dia. may be used to make the 
impression. Loads of up to 150 kg may be applied 
hydraulically by means of a handwheel. The load is 
read from a finely calibrated dial pressure gauge mounted 
on the top of the instrument. The hydraulic unit will 
not normally be subject to variations due to changes in 
atmospheric conditions and a ‘‘ zeroing” device is 
incorporated in the pressure gauge to ensure accuracy. 

Depth of the impression is measured by a lever 
mechanism coupled to a direct reading hardness re- 
cording dial located on the face of the instrument. The 
dial gauge is graduated in units of 0-002 mm (or one 
point on the Rockwell scale). 





To obtain accurate results the specimen should have 
a reasonably good surface, although it need not be 
polished. A standard clamp provided with each instru- 
ment is capable of accommodating specimens up to 
6 in. thick or 5 in. in dia. It is designed to take a large 
variety of articles of irregular shape. Alternate clamping 
arrangements available, which are interchangeable with 
the standard clamp, include a chain clamp and an 
electromagnetic base which may be used with the 
‘* superfine ”’ model. 

The ‘‘ superfine” version of the Indentometer 
should be of value in laboratory and research work ; it 
is identical to the standard model in appearance and 
operation. The direct-reading dial of the hardness 
gauge is graduated in divisions of 0-001 mm, i.e., 0:5 
on the Rockwell scale. The maximum permissible load 
is 45 kg, and readings in the Rockwell ‘‘ N ” and *‘ T” 
scales are obtained. 

The large variety of loads which may be applied with 
each model makes the instrument useful for the hard- 
ness testing of plastics and other materials as well as of 
metals. 


ZEISS-OPTON REFRACTOMETER 


Zeiss-Opton G.m.b.H., of Oberkochen, Germany, 
are now producing a refractometer of new design for 
determining the refractive index of liquids and solids 
in the range 1-3 to 1:7. The measurement is made 
using white light. An Abbe compensator is built into 
the instrument for determining dispersion. The instru- 
ment is used for (a) testing and purity control of oils, 
waxes, glycerin, and aniline, etc., for determining (b) 
proportions in binary mixtures, (c) sugar content of 
aqueous solutions, (d) fat content of solutions, (e) con- 
centration of aqueous, alcoholic and ethereal solutions, 
and for (f) factory control of intermediate and end 
products. 

The Zeiss-Opton refractometer differs throughout 
in its construction from the model, known as the Abbe 
Refractometer, marketed by Carl Zeiss in 1893. It is 
not necessary to tilt the instrument to bring the measuring 
surface horizontal in order to apply the sample, for this 
surface is horizontal in the new design. This arrange- 
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Once a material has gone into service in high-temperature 
plant, it is too late to wonder whether the best selection has 
been made. That is where we can help. We have research 
data and service results covering a wide range of materials 
in various operating conditions and may already have the 
solution to your specific problem. The chances are that one 
of our high-nickel alloys may best meet your high-tempera- 
ture requirements—but ask us hefore you go ahead. 
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ment facilitates filling and cleaning. The externally 
mounted metal sector has been replaced by a graduated 
glass sector mounted in the interior. Reading of the re- 
fractive index takes place in the field of view of the 
same ocular with which the borderline of total reflection 
is observed. All movable parts are placed within the 
housing. 








A scale (graduated 0 to 95 per cent) which indicates 
directly the sugar content of aqueous solutions, is 
located alongside the refractive index scale on the 
measuring prism. The dispersion can be taken from a 
diagram, which accompanies the instrument, after as- 
certaining the refractive index and reading the com- 
pensator scale. 

The main advantages of the optical method are the 
small amount of liquid required to make the deter- 
mination and the rapidity of the measuring procedure. 
The measuring prism with its mount can easily be 
replaced by the user should the surface become scratched 
in use. 

The scale on the measuring prism is divided into 
units of the third decimal place of refractive index, and 
units of the fourth decimal can readily be estimated. 
The result indicates the refractive index for the yellow 
sodium line (wavelength 589 my). 

Adjustment of the instrument, which normally does 
not change, is tested with liquid of known refractive 
index and with a glass adjusting plate supplied. Cor- 
rection can be carried out by an adjusting screw. 


PRESSURE PNEUMATIC TRANSMITTER 


Penn Industrial Instrument Corporation, 4110 
Haverford Avenue, Philadelphia 4, Pa., U.S.A., an- 
nounced a new pressure pneumatic transmitter which 
combines a pressure gauge of highest quality with a 
reliable pneumatic transmitter. The output pressure 
of the transmitter varies from 3-15 lb (or 5-25 lb if 
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specified) regardless of the range of the pressure being 
measured. Highest accuracy is achieved as the instru- 
ment is calibrated with comparison of actual pressure 
applied to the gauge versus transmitted air. 

The gauges used 2:¢ either 6 in. or 84 in. sizes with 
Bourdon springs avaiable in a wide variety of materials. 
Ranges from vacuum to 10,000 psig are available. 
Used with either full-size recording receivers or minia- 
ture indicating instruments, these units provide greater 
safety and convenience particularly where high pressures, 
corrosive, toxic, inflammable or other hazardous fluids 
are used, and permit the use of low-pressure air piping 
to bring pressure indication or recording to any part 
of the plant. Distances up to 1,000 feet are practical. 

The transmitting instrument is extremely compact 
and takes no more panel space than the gauge itself. 


DIAMETER MEASURING MACHINES 


The Sheffield Corporation of Dayton 1, Ohio, U.S.A., 
have recently introduced three models of precision 
diameter measuring machines. They are of the floating 
carriage type and are available in the following capaci- 
ties: up to 4in., up to 7 in., and from 6 to 12 in. in 
diameter with 8 in., 125 in. and 14 in. between centres, 
respectively. The machines permit the dimensions of 
diametral thread elements to be checked simply and 
accurately and do not require a skilled inspector for 
their operation. 





In principle, the machines each consist of a cast-iron 
base of robust dimensions on which are mounted two 
accurately aligned and adjustable centres. At right 
angles to the axis of the centres a freely moving carriage, 
which carries a micrometer and a highly sensitive 
reference point indicator, is mounted on balls which 
run in vee-shaped grooves machined in the base. This 
carriage permits measurements to be taken along the 
centre line at right angles to the work. Repetitive 
checking of similar components can be carried out 
rapidly and efficiently. 

The micrometer unit has a large anti-glare matt 
chrome drum with clearly defined graduations, and a 
vernier scale enables direct readings to 0-00001 in. to 
be made. Non- -rotating anvils are fitted to the micro- 
meter to minimise wear at the point of contact. The 
reference point indicators enable the thread elements to 
be measured to within 0-00001 in. irrespective of the 
“* feel’? of the micrometer. They are of the latest ‘‘ over 
run” type which cannot easily be damaged by ex- 
cessive pressure or rough handling. The indicators 
incorporate a fixed line and pointer giving a magnifi- 
cation of 350 to 1 of the movement of the micrometer 
anvil. All measurements are made against a known plain 
cylindrical standard. 
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They’ve had the exclusive Macrome Treatment which imparts 
extra toughness, lengthens tool life and gives greater uniformity 
in resistance to wear. Stoppages for regrinding and resetting are 
thus reduced and production plans go forward more smoothly. 


Macrome stocks include cutting tools of every type, and “ specials ” 27 APRIL—8 MAY 


can be quickly supplied to order. CASTLE BROMWICH 
Even if you’re completely tooled up you can enjoy these big advan- BIRMINGHAM 
tages by having existing tools Macrome Treated, under our seven- 
day service scheme. ST AND 
Macrome Technical representatives, located at key points throughout D742 


the country, are ready to give immediate attention to requirements. 
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MACROME LTD., ALDERSLEY, WOLVERHAMPTON. _Tel.; 5200! (five lines). Branches at London, Manchester, Glasgow. 
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H.T. Switchgear up to 250 MVA II kV D.C. Motors—all sizes. This is a 460 BHP 
0 e A typical A.C. motor Variable Speed Motor in use at a gas works 


2 ] re ARR ITOrS Op RO AUN BY A ORG 33 RV Mercury-arc Rectifiers. D.C. services from A.C. 
3) L.T. Switchgear—various types available up to 3000 (5) pins Ag re trae — D.C. exciter mains, including VARISPEED drives 
amperes capacity P gineisety- (8) Plating Rectifiers—200/3000 amperes capacities 


| WHETHER YOU NEED ONE MOTOR OR A COMPLETE FACTORY INSTALLATION, 
| THE SERVICES OF OUR SPECIALIST ENGINEERS ARE AT YOUR DISPOSAL 
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BRITISH INDUSTRIES FAIR, 1953 


The 32nd British Industries Fair will take place from April 27 to May 8, simultaneously at Olympia and 


Earls Court in London and at Castle Bromwich, Birmingham. 


The Engineering and Hardware sections 


will be housed, as in previous years, at Castle Bromwich, Birmingham. Other sections, covering 
chemicals, instruments, optical and photographic goods, radio, office appliances, plastics, textiles and 


domestic appliances, will be seen in London. 


Trade Fairs continue to play a lively part in international commerce, and it is hoped that record attendance 
of home and overseas visitors will recompense the Exhibitors for their efforts and expenses incurred in 


connection with the B.I.F. 


Some of the exhibits are described in the following pages. 


in our next issue. 


THE ACRU ELECTRIC TOOL MFG. CO. 
LTD., Chapel Street, Levenshulme, Manchester 19, 
will be showing for the first time the new Acru 
engineers’ square. It has been designed for testing the 
angles between finished plane surfaces and enables the 
angular error to be read directly in thou. per ft. from 
an incorporated dial gauge. 

Together with this square the firm also supplies a 
master square consisting of a casting whereon the base 
is precision ground and instead of a square blade there 
are two Tungsten tipped screw heads set to give an 
exact 90 degree angle. This master square is in- 
expensive because only one angle has to be ground and 
the second angle is provided by two set-screws which 
are fixed to permanency by a fixing nut. 

The great advantages over ordinary rigid squares 
are the following :— 

(1) No feeler gauges have to be used. 

(2) The angular error can be read exactly from the 

dial. 

On large areas the square can be pushed along the 

edge and the different angular errors can be read 

immediately. 

(4) An ordinary square, if dropped on a hard floor or 
roughly handled soon loses its accuracy. The new 
Acru Dial Square can always be re-set to the highest 
degree of accuracy. 

(5) Angles of both 90 degrees and 270 degrees plus or 
minus 0:030” per foot can be measured instan- 
taneously. 

(6) If it is desired to use the square as a standard 
gauge it can easily be fixed to exactly 90 degrees 
and the centre screws can be tightened so that it 
will be as rigid as an ordinary square. 


BRITISH INSULATED CALLENDER’S 
CABLES LTD. will be showing a wide range of 
electric cables and accessories, with particular emphasis 
on aluminium as a conductor and cable sheathing 
material. 

Among the exhibits will be LT aluminium sheathed, 
and LT lead sheathed cables with aluminium con- 
ductors; high voltage cables including aluminium 
sheathed oil filled, and aluminium sheathed IP, cables ; 
aluminium sheathed conductors for overhead lines ; 
jointing aluminium conductor cables in standard cable 
accessories ; Mass-Impregnated Non-Draining cables ; 
screened trailing cables and light weight colliery 
telephone cables. 

_ ,Other »roducts include bolted flame-proof couplers ; 

industrial power capacitors ; copper busbars; copper 

and alumin um sheets and sections; winding wires and 
Bicaloy ” -lectrodes for electric resistance welding. 
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Further exhibits of interest will be dealt with 


THE BRITISH OXYGEN COMPANY LTD. 
will show for the first time the Argonaut Welding 
process. This is an automatic welding process using 
an inert gas shielded arc with a consumable electrode. 
It has great scope for all-position welding on heavy 
gauge aluminium plate and light alloys. It can also be 
used on stainless steel and copper base alloys. 

No flux is needed and welds are of good quality 
free from slags and inclusions. With multipass tech- 
niques there is no practical thickness limit and com- 
paratively few passes are needed because of the large 
amount of filler metal which can be deposited. 

The new Argonard Spot Welding equipment will 
also be demonstrated. This equipment is suitable for 
spot welding stainless and bright mild steels. Access 
to one side of the joint only is required and material up 
to 7,” thick may be joined to any greater thickness or 
sections of any shape. 

In addition the standard Argonarc process equip- 
ment will be shown. This will include the Mark II 
and III torches and equipment, the Water Cooled 
Shield for use on the Mark III torch for continuous 
heavy duty work, Motor Generators and Composite 
Power Units. Demonstrations will be given on light 
alloys, stainless and heat resisting steels. 





55” Universal cutting machine 
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Surface cracking is the first danger sign when concrete flooring comes under heavy stresses. 


Spreading cracks cause disintegration. When G.K.N Patent Cast Iron Honeycomb 









Floor Plates are embedded in the surface of a concrete floor, 


cracking is eliminated and disintegration so prevented. 


or SAFE FLOORING 


with G.K.N Patent Cast-Iron 
Honeycomb Floor Plates 


GUEST KEEN & NETTLEFOLDS (CWMBRAN) LIMITED G K«N 
IRON FOUNDRIES, CLOMENDY ROAD, CWMBRAN, MON. 
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VISIT OUR STAND 
D530 B.I.F., CASTLE 
BROMWICH, 
April 27th — May 8th 


Every day additional and 
varying uses are found for 
“TRUBRITE” Stainless 
=~. wes (< Steel, both STRIP and 
& f WIRE. 

™ Its advantages are con- 


: C TAINLESS , AA stantly being reported, 


scope for new applications 


STEELS Z A is wide. 
P Write for our illustrated folder, 
sent post free. 


ARTHUR LEE 


& SONS LTD. 
“‘Trubrite’’ Steel Works, Meadow 
Hall, Nr. Sheffield. Phone: Sheffield 36931 


Also at Crown Works, Bessemer Road, Sheffield, 9 
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The range of cutting and welding blowpipes to be 
shown will cover all requirements in the field of oxy- 
acetylene welding and cutting. The equipment ex- 
hibited and demonstrated will include the well known 
CH and DH welding blowpipes, the Cutogen 4 com- 
bined welding and cutting blowpipe, light welding and 
lead welding blowpipes using oxy/acetylene, acetylene/ 
air and air/hydrogen and a complete range of Cutogen 
cutting blowpipes to cut mild steel up to 20” in thickness 
and 15” thicknesses of cast iron. 

The Cutogen 5 which is being accepted as the 
standard general service cutter throughout Industry is 
of particular interest, since it may be fitted with various 
heads and nozzles that make it suitable for hole piercing, 
rivet washing, gouging, powder cutting (for stainless 
steel) and powder washing (high speed fettling of 
castings) in addition to straight forward cutting opera- 
tions. 

Demonstrations will be given on the 55” Universal 
Cutting Machine fitted with the new MC 12 cutter 
and the 36” U.C.M., both using the successful Cutogen 
one-piece nozzles. Both of these machines are adaptable 
for powder cutting for profiling stainless steel. 

Other equipment on show will include a complete 
range of ancillary equipment and welding materials for 
all kinds of fabrication and repair work. 

As previously, a complete range of technical litera- 
ture covering the many processes will be available. 


THE BRITISH THOMSON-HOUSTON CO. 
LTD. will again be displaying a selection of BTH 
products of the latest design for use in all kinds of 
industry in this country and overseas. 

The exhibits range from an 11-kV, 250-MVA 
switchgear unit for power station and industrial service 
to industrial electric heaters and fractional horsepower 
motors, and the recently introduced 16-mm sound-film 
projector Type 401. 

Many of the exhibits are shown as working demon- 
strations, including the switchgear, just mentioned; a 
new design of alternator with close voltage regulation ; 
“Stacreep”’ crane control; an ‘‘Emotrol” (Elec- 
tronic Motor Control) panel for a hosiery knitting 
machine drive ; a high-speed batch counter (electronic) 
applied to the measuring and cutting of lengths of 
paper tape ; and sectioned motors running under their 
own power. There is a comprehensive display of 
Mazda Lamps and Lighting for domestic, commercial 
and industrial applications. 

_ Representing BTH equipment for electric and 
diesel-electric locomotives is a scale model of a 400-hp 
diesel-electric shunting locomotive, eighteen of which 
are on order for Western Australia Government Railways. 

The important part played by BTH in the design 
and manufacture of Heavy Plant for the steel industry 
is shown by a large diorama of the main drives totalling 
some 28,000 hp for the Abbey Works of the Steel 
Company of Wales, and a photographic display in- 
dicating how BTH electric equipment contributes to 
each and every process in steel production. 

_ Switchgear exhibits include a ring-main unit fitted 
with a new design of oil-switch with the contacts so 
arranged that the magnetic forces produced by short- 
circuits do not oppose closing. 

The oil-switches have a short-circuit making- 
Capacity rating and a short-time rating corresponding 
to 150 MVA at 6:6 kV and 250 MVA at 11 kV; they 
will break 400 amperes at these voltages. 

Both the breaker and oil-switch have been fully 
tested for these ratings. 

A new BTH alternator is self-excited and has such 
an inherently close voltage regulation characteristic 
that nc automatic voltage regulator is required. It can 
be supr lied either as a single-phase or as a three-phase 
machi, and is well suited to small isolated engine- 
driven -nerating plants. No special equalising con- 
nectio: re required for parallel operation. 
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BTH close-regulation self-excited alternator rated 6:25 kVA 
(5 kW at 0-8 power factor) 240/515 volts 50 cycles 3-phase 
at 1500 rpm. 


The machine demonstrated is wound three-phase. 
At its designed speed of 1,500 rpm, and at any load up 
to its maximum of 6:25 kVA at unity power factor, the 
voltage variation is less than plus or minus 5 per cent 
of the rated output voltage. This small variation holds 
good for loads up to 5 kW at 0-8 power factor. It is 
capable of supplying considerable unbalanced or single- 
phase loads, either line to line, or, line to neutral. 


THE COPPER DEVELOPMENT ASSOCIA- 
TION, by means of photographs and display examples, 
invites users of copper and copper alloys to make full 
use of all C.D.A. services, which are available free on 
request. 

The authoritative technical books published by the 
C.D.A. on applications of copper in many industries, 
and on ihe properties of copper and its many useful 
alloys, will be prominently displayed. Enquiries have 
the personal attention of the highly qualified technical 
staff, some of whom will be in attendance every day 
during the Fair. 


Flame-proof belting for mines, accepted by the 
National Coal Board, will be shown by DUNLOP’s 
General Rubber Goods Division at Castle Bromwich. 
Also on view will be various other types of conveyor 
belting ; transmission and Vee belting, industrial hoses 
of all types, and silicone rubber products for use over 
a wide range of temperatures. 

On another stand, DUNLOP SPECIAL PRO- 
DUCTS LTD. (Engineering Components Division) 
will have, among engineering components, a full range 
of anti-vibration mountings and flexible transmission 
couplings. It will also show special mouldings for 
intricate engineering applications demanding precision 
in performance and dimension. Special anti-vibration 
mountings for the isolation of sensitive machinery such 
as roll grinders will be featured. A section of the general 
rubber goods stand will have flexible pipes for use in 
hydraulically actuated applications, from the Aviation 
Division. 

The display of THE ELECTRIC CONSTRUC- 
TION CO. LTD., Wolverhampton, will be under the 
theme ‘‘ E.C.C. in Six Reigns.” 

The exhibits will be a D.C. Motor complete with 
switch panel made in the 1880’s and also a diesel driven 
5 kVA Continuity Alternator Set with special ‘‘No- 
Break ” feature designed for telecommunications and 
other essential services. 

This equipment will be complete with demonstra- 
tion control gear and will be connected to a teleprinter 
loaned by the G.P.O. to demonstrate how the set 
continues to maintain supplies when the mains are 
broken. 

The teleprinter is arranged with an automatic 
recorder and is connected to the alternator set to 
demonstrate the effective way in which the set provides 
‘*No-Break”’ features. While prepared primarily 
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Diesel-driven 5 kVA continuity alternator set with special 
“No-Break” feature. 

for telecommunications and similar services, the set is 

of course of interest wherever continuity of supply is 

vital. 

The display will be completed by means of 
photographic reproductions of plant supplied in the 
reigns intervening between Queen Victoria and H.M. 
Queen Elizabeth IT. 


THE E.M.B. CO. LTD., West Bromwich, who 
have specialized in the application of compressed air 
for a whole generation, will exhibit a standardized 
range of modern air equipment comprising air cylinders, 
speed controls and valve equipment based upon the 
units so successfully used on their Air Presses, Die 
Casting and Injection Moulding Machines. 

Compressed air operation of these machines has 
been developed up to a very high standard of reliability 
for a large variety of circuits, giving pressure control, 
speed control, automatic timing and remote control 
operation. 





E.M.B. unit cylinders (left) and E.M.B. hydraulic speed 
regulator, adjustable for speeds in both directions (right). 


Latest improvements incorporated in the E.M.B. 
design Air Seals and Valves, direct or remote control 
system, hard chromed cylinders and piston rods, 
automatic lubrication, etc., will be demonstrated. 

The exhibit also includes examples of the E.M.B. 
standardized range of modern A.C. contactors from 
30 amp. to 300 amp. ratings. These are for either A.C. 
or D.C. operation and can be arranged to suit any 
circuits required. 

On the stand of THE ENGLISH ELECTRIC 
CO. LTD. three lines of industrial motors will be 
feature? : the LY standard range ; flame-proof XLK 
motors - and KKS crane and hoist motors. 

§ The LY motor range meets the new British Standard 
or tot enclosed, fan-cooled, squirrel-cage motors, 
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complying with the B.S.I. Draft Specification CN 
(ELE) 6814. 

A most interesting range of fractional horse-power 
motors from }$ to 1 hp will be shown, including 
230/250 V and 400/440 V designs. 

In the field of domestic appliances, interesting 
models include a cooker, refrigerator, food mixer, 
plate-warmer and two washing machines. 

Fusegear and switchgear will be prominently dis- 
played. The recently-introduced Superform distribu- 
tion fuseboard, examples of cubicle construction, and 
a comprehensive range of fusegear equipment, are 
among the interesting exhibits. Switchgear Depart- 
ment will show a class F600 switchboard, incorporating 
type ‘‘OB ” air circuit-breakers and combination fuse 
switches. It is a typical medium voltage switchboard 
suitable for industrial installations. 

The Transformer Department’s exhibits will com- 
prise a 15 kVA pole-mounting transformer and a 200 
kVA substation transformer, complete with cable boxes. 
The Mining Division will show a working model of a 
miniature depth indicator (for use with a geared a.c. 
winder with twin motors, each rated at 1,980 hp). 

The rectifier exhibits will feature the single-anode 
glass tube mercury pool rectifiers, known as Excitrons, 
in two types, for high and low voltages respectively. A 
demonstration low voltage rectifier cubicle is also 
included. 

Three separate display panels will show a com- 
prehensive range of meters, relays and instruments, of 
neat appearance and high technical performance. 


The stand of THE GENERAL ELECTRIC CO. 
LTD. at the British Industries Fair, tells the story of 
lighting. This theme embraces practically every aspect 
of a branch of science which although taken very much 
for granted today, is as much in the forefront of tech- 
nical progress as its more spectacular counterparts in 
other spheres. The presentation follows the lines which 
research, development and application have taken since 
the early days of electric light. 

The story unfolds by showing the simplest method 
of producing the bulb of a filament lamp, namely 
glass-blowing, a practical demonstration of which is 
given on the stand. In complete contrast to this there 
is shown a film of the new ribbon machine used in the 
factory of Glass Bulbs Ltd., which is capable of pro- 
ducing one million bulbs a day. 

A colourful pillar fitted with fluorescent tubes 
attracts the attention to a feature which displays 
examples of the vast range of lamps the G.E.C. manu- 
factures, including Osram tungsten lamps, fluorescent 
tubes, mercury and sodium discharge lamps. 

The G.E.C. has been engaged in the development 
of the filament lamp from its infancy, and a section of 
the stand is devoted to an historical survey which traces 
the evolution of the lamp from the earliest carbon 
filament lamp through the simple coiled tungsten 
filament to the coiled coil filament lamp. In addition 
the numerous components which make up the modern 
filament lamp are explained. 

Among the applications shown, the domestic side 
is illustrated by a living-room, where carefully planned 
illumination now plays a vital part in the comfort and 
amenity of the home. 

Of equal importance is lighting for industry, and 
here, in conjunction with examples of fluorescent and 
other industrial lighting fittings, enlarged photographs 
of typical installations serve as a backcloth to the variety 
of enterprises in this field with which the G.E.C. is 
associated. 

Good street-lighting is a sime qua non of public 
safety on the roads at night, and enlarged colour trans- 
parencies of tungsten, sodium, fluorescent and mercury 
vapour street-lighting indicate the suitability of each 
to a particular situation. In addition, samples of various 
street-lighting lanterns are displayed, the latest being 
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MACHINE TOOLS 


will be shown on Stand No. D343 at the 


BRITISH 
INDUSTRIES 


FAIR 
(Castle Bromwich) 


A 230 ton one-point Forging 
Press with all-steel frame, 
push button air friction 
clutch control. 


B Twin motor drive Rotary 
Shear, }” capacity in mild 
steel 36” gap. 








C 200 ton two-point tie rod D 3” Punch, Shear, Cropper 
Press with eccentric drive and and Notcher, with steel plate 
air balanced slide. main frame. 

LOUDON 


Wheel Lathes, Planers, 
Rail Planers. 





BENNIE 
Plate and Bar Working 
Machines of all types. 


HARVEY 


Heavy Lathes, 
Horizontal Borers. 


CRAIG & DONALD 


Presses, Press Brakes, 
Section Curving Rolls. 


SCOTTISH 


MACHINE TOOL CORPORATION LTD. 


Head Office: 124 St. Vincent Street, Glasgow, C.2. 
Telephone: CITY 693! 


LONDON & EXPORT OFFICE: 58 Victoria Street, S.W.1. ’Phone: Victoria 2106 
LEEDS OFFICE: 75 Wensley Road, 7 ’Phone: Leeds 41913 
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a new post-top lantern housing five 8 ft. U-shaped 
cold cathode tubes. 

A special application of exterior lighting is demon- 
strated in a section devoted to airport lighting. A 
diorama device gives the viewer a pilot’s-eye view of 
an air-port as he brings in his plane to land. Both 
airport approach lights and general airport lighting 
are clearly visible and a dimmer system enables the 
diorama to be converted from a day to a night scene. 


The wide distribution of the factories of the 
GOODYEAR TYRE AND RUBBER CO. in Gt. 
Britain and throughout the commonwealth will be the 
keynote of the Goodyear exhibition. 

The Goodyear range of products shown on the 
company’s stand will include Conveyor Belts, Industrial 
Hose, Transmission Belting and ‘‘ V”’ belts. 

Also shown will be the Goodyear dock fendering. 
Started for use in connection with docks, this Goodyear 
range will shortly include boat fendering and fendering 
for loading bays. Goodyear Rayon ‘‘V” belts now 
cover the whole industrial multi ‘‘ V ” belt range and 
the Cord ‘‘V” belts are being confined to fractional 
horsepower drives. 

The principal display will be a crown built from 
industrial rubber products with the Goodyear common- 
wealth factories symbolised by coloured lights as jewels 
in the crown. These lights will be accompanied by 
the flags of the respective Dominions. 

The background for the crown will be a map of the 
world showing the commonwealth and positions of the 
factories. 


G.W.B. ELECTRIC FURNACES LTD. will dis- 
play ‘‘ Autolec ’ Electrode Steam Raisers and Water 
Boilers, the scope of this range being demonstrated by 
an 800 kW Water Heater and the smallest Water Heater 
of its type ever produced in this country. The latter, 
rated at 15 kW, is being shown for the first time and 
helps to bring electrode type boilers into an even wider 
range of applications of particular interest to users 
requiring smali intermittent supplies of heated water 
for space and process heating. 

Also on display will be a flow diagram illustrating 
the application of an ‘‘ Autolec”’ Electrode Water 
Boiler to a thermal storage system. 

The ‘‘ Autolec ”’ Thermal Storage System combines 
all the advantages of the ‘‘ Autolec ” Electrode Water 
Boiler with the fact that the system can be run on a 
night load, often at a reduced electricity rate. 

The installation consists of a Boiler together with 
ancillary switchgear, pumps and storage tanks, the 
latter being filled with hot water during the off-peak hours 
for use in the daytime for space and process heating. 





Autolec steam raiser installation for testing railway 
engine valves. 
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This involves no extra load on the normal electricity 
supply used during working hours and saves the neces- 
sity of laying further cables for delivery of that extra 
load. 

The installation can be left entirely without attention 
with every confidence, automatically switching on and 
off, adjusting their load throughout the night, and 
automatically changing to heating duties during the day. 
As in the case of the ‘‘ Autolec”” Electrode Steam 
Raisers and direct water heating Boilers, all need for 
boiler houses, ash dumps, fuel storage space, flues and 
chimneys, are eliminated. In addition, the subsequent 
dirt, waste and inefficiency associated with the latter 
are removed. 


MAVITTA DRAFTING MACHINES LTD. will 
exhibit a completely new Drafting Machine. Known as 
the MASTER it will be available as a basic model for 
horizontal use which can either be fitted directly onto 
the edge of the board by a quick release clamp or the 
more orthodox anchor casting which will give a greater 
coverage. A counter balance attachment can be fitted 
to the same model permitting it to be used on vertical 
boards. Board sizes from 42” x 28” to 84” x 44” are 
withi:: the range of the machine. 

The design departs entirely from the more orthodox 
types in general use, in that the linkages are obtained 
by using endless steel bands passing round pulleys 
running on ball bearings. 

A completely re-designed index head is fitted, and 
the automatic location control is by press button through 
the knob, angles are located at every 15 degrees. The 
index plate is graduated to 360 degrees and a vernier 
is fitted as standard. 

There is a quick release lever which readily permits 
free rotation of the index plate, giving quick alignment 
of the head. 

The main pivoting points are fitted with high grade 
ball-races, and the plain bearings are of the self- 
lubricating type. 

Hard wearing hammer finish is used in a choice of 
colours ; all metal parts are chromium plated. 

The scales are included as an integral part of the 
machine, being divided to order and available in the 
following materials :-— 

White Perspex, transparent Perspex, divided on 
the under side. Boxwood with Celluloid edges or 
Aluminium Alloy anodised black with white edges. 

The price is competitive with other high grade 
machines of similar specification. 

Adjustable drawing stands, the Major Drafting 
Machine for very large boards and Drafting Machines 
of the parallel motion type in their latest form, will 
also be exhibited. 


MOORE & WRIGHT (SHEFFIELD) LTD. will 
exhibit a comprehensive range of Engineers’ Precision 
and Hand Tools, including : 

Micrometers (External, Internal, Adjustable); Bevel 
Protractors ; Combination Squares and Sets ; Engineers’ 
Steel Squares and Straight Edges; Surface Plate ; 
V Blocks and Clamp; Speed Indicators ; Gauges 
(Surface, Depth, Feeler, Angle, Screwpitch, Screw- 
cutting, Wire, Drill, Radius, Telescopic); Callipers 
and Dividers. Also on show will be Engineers’ Hand 
Tools such as Spiral Rachet Screwdrivers ; Automatic 
Centre Punches; Scrapers; Chisels; Box Spanners, etc. 

Moore & Wright Precision Tools are guaranteed to 
British Standard Specifications where they exist. 

A welcome feature of all M. & W. Precision Tools 
is the pearl chrome plating of the graduations, which 
ensures speedy and accurate measuring with a welcome 
absence of eye strain. 


THE MORGAN CRUCIBLE CO. LTD. will 
once again display a wide range of products manu- 
factured by the various divisions and associated 
companies. 
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BUT BRASS CONTINUES TO HOLD ITS PLACE 


‘ + particularly the fine quality products of 
James Booth including :— 

Seamless Drawn Tubes 

Extruded Rods & Sections 

Rolled Sheet & Strip 

Formed Strip Sections 


~ Drawn Strip & Wire 
Large Forgings 
Condenser Tubes 
Domestic Water Service Tubing 
| 
7 \ \ i lal - 


AND COMPANY LIMITED 





ARGYLE STREET WORKS - NECHELLS - BIRMINGHAM 7 - TELEPHONE: EAST 1521 
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The central feature of the Refractory section will 
be devoted to two new refractories, the Super-Duty 
Firebrick—Morgan M.R.1, and the Morgan Low 
Storage Insulating Refractory—M.I.28. The new 
Morgan M.R.1 Super-Duty Firebrick offers a valuable 
contribution to improved productivity by giving longer 
life in those critical positions in furnaces, kilns, boilers, 
etc., where normal firebrick is liable to fail rapidly due 
to such factors as excessive temperature, slag attack 
and thermal spalling. 

The Morgan Low Storage Insulating Refractory 
M.1.28, the first of a range of such high quality in- 
sulating materials. As implied by its grade name, 
M.1.28 can be used up to a maximum temperature of 
2800° F (1538° C) either as a backing insulation or for 
the complete furnace lining itself in cases where con- 
ditions of slagging or abrasion are not severe. 

The outstanding characteristics of M.I.28 are its 
very low weight and thermal conductivity for a brick 
of such high refractoriness. The density of the material 
is only 47-5 lb per cu. ft. and the thermal conductivity 
less than 3-0 B.T.U./hr (sq. ft.) (in.) (°F) at a mean 
temperature of 820° C, roughly a 4 and } respectively 
for the corresponding values for a good quality firebrick. 

A display of ‘‘ Salamander,” Salamander ‘‘ Super ” 
crucibles and plumbago foundry accessories will indi- 
cate the wide variety of products available in this 
material and will show how their use saves time and 
labour and improves the product in the foundry and 
in other metal melting industries. 

In addition, there will be a display of the new range 
of Salamander ‘‘ Suprex”’ crucibles. These crucibles 
have been designed for operation under specially 
arduous conditions and offer exceptional resistance to 
violent changes of temperature and give maximum 
resistance to erosive slag. 

Another recent development being shown is the 
Ceramic Strainer Core, manufactured and sold by an 
associated Company, Coupe & Tidman Ltd., of 
Treforest, Glam. 

An extremely wide and varied range of anti-friction 
engineering parts manufactured from ‘‘ Morganite ” 
materials will be included among the exhibits on the 
stand. These exhibits will demonstrate the wide variety 
of applications of ‘‘ Morganite,” both electrical and 
mechanical, to the engineering industry. 

The exhibits will also feature ‘‘ Reservoil”’ oil- 
retaining sintered metal bearings ; ‘‘ Morganite ” sin- 
tered metal clutch linings; ‘‘ Morganite”’ carbon 
brushes ; ‘‘ Carbinert ” impervious carbon and graphite 
and ‘‘ Carblox ” refractories and chemical resisting tiles 
and ‘‘ Foliac” graphites, jointing compounds, greases 
and paints. 

A range of potentiometers and fixed resistors 
manufactured by Morganite Resistors Ltd., will also be 
displayed. 


PAYNE & GRIFFITHS LTD., Tudor Works, 
Windmill Lane, Smethwick, Birmingham, will show a 
wide range of pressure gauges of various types and sizes, 
including vacuum, combined, high pressure, refrigera- 
ton and other special purpose gauges, as well as cocks, 
syphons, valves and other fittings. 

Some idea of the wide range of the manufactures 
of this firm, who were established more than 125 years 
ago, can be gained from considering some of their main 
items : air and gas reducing, control and safety valves ; 
altitude, ammonia, critical, diaphragm, differential, 
Duplex, edgewise, flush mounting, hydraulic, low 
Pressure, model, refrigeration, shock-resisting, steel tube, 
test, and vacuum gauges. 


The whole display of PEGSON LTD. will be 
devote to their self priming, centrifugal, plunger and 
diaphragm pumps for contractors, general and special 
ngineering purposes. Both portable and fixed models 
will be on view. 
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Visitors are expected to show considerable interest 
in two of their most recent portable pumps, which are 
close coupled to Lister Freedom range diesel engines. 
These are a 6” pump powered by a 31 hp at 1600 rpm 
Lister F.R.4 Diesel Engines, with a capacity of 1100 
galls. per minute and a 4” Pump powered by a 17 hp 
at 1800 rpm Lister F.R.2 Diesel Engine which handles 
up to 600 galls. per minute. These two pumps are 
extremely compact units and portable when fitted on a 
four wheel chassis. Alternatively, they can be supplied 
on a two wheel high speed chassis suitable for touring. 


RAPID MAGNETIC MACHINES LTD., 
Lombard Street, Birmingham, 12, include examples of 
new equipment amongst their exhibits. 

Both Permanent and Electro Magnetic Separators 
will be exhibited and include the new ‘‘ Rapid ” 
Electro Magnetic Vibratory Chute Type Separator, 
designed to treat fine powders and other commodities 
of a similar consistency, that require mechanical motion 
to precipitate their flow. 

One of the Electro Magnetic Ore Separators capable 
of treating six minerals at one passing, will be shown. 

An entirely new Portable Foundry Separator for 
use in Jobbing foundries to extract brads, gaggers, 
risers, and other ferrous content from foundry sand, will 
be demonstrated. 

Visitors will see the new “‘ Rapid” patent Flux 
Controlled Chute, which utilises Alcomax 2 Permanent 
Magnets and can be de-energised for the removal of 
accumulated tramp iron. 

Two Permanent Magnetic Separators for treating 
swarf, scrap, etc., will be shown in operation, as will the 
** Magnalift,” newest addition to’ a wide range of 
Electro Lifting Magnets. A 20” diameter Electro 
Lifting Magnet will lift different shapes and sizes of 
steel. Smaller Chute Type Separators incorporating 





HOSE who are constantly seeking up-to- 
date exhibition methods will find our 
service is both enthusiastic and competent. 


@ Animated and Flow Diagrams, 
Maps and Charts. 

@ Electronic Control Units and 
Switchgear. 

@ Sound Recording Equipment. 

@ Mechanical Engraving. 

@ Clear Vision Modelling. 

@ Instructional Slides and Films. 

—_ _ 


7 
EDGLEY SfuDIOS 


LANSDOWN PLACE LANE 
CHELTENHAM °: TEL 52344 


ul 


Specialists in the technical aspects of Publicity and 
Education. 
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THE INSIDE STORY OF DUNLOP 


INDUSTRIAL V-BELTING 





































THE TOPPING RUBBER seals and 


protects the jacket overlap. 


THE JACKET, of strong woven fabric 
impregnated with rubber, armours the belt 
against surface wear. 


THE FILLER RUBBER ensures that 
the cords are placed at the correct level to 
prevent distortion or undue stress of cords 
when flexing round the pulleys. 


THE CUSHION RUBBER ensures 


maximum cord adhesion and long life. 


THE CORDS are specially designed to 
provide adequate strength and resistance 
to stretch and fatigue. 


THE BASE RUBBER, specially com- 
pounded to resist frictional heat, provides 
a suitable foundation for the cords, and 
gives a sufficiently large gripping surface 
on the sides. 








Dunlop Industrial V- Belts 






are the product of Range of Horse Power Capacities 


for Multiple Belt Drives 


advanced technical 


experience and methods 















of manufacture. They are CONSTRUCTION SECTION H.P. RANGE 










made in the standard Multiple cord { 


M 0—3 
layers 


range of sections—M, A, B, 




















A 

C, D, and E— and are repent | 3 3—20 

layer , -€ 10—75 

B.1.F. suitable for the efficient dict . i+ a a 

oubdle cor — 
STAND D 522 transmission of power layer | 3E over 100 
Castle Bromwich ‘ e . 

in multiple belt drives. 








Clerkenwell House, Buckton’s Chambers, Dunlop House, Dunlop Rubber Company (Scotland) Led. 
Clerkenwell Green, London, E.C.1 57 Meadow Road, Leeds, |! Livery Street, Birmingham, 3 North Wallace Street, Glasgow, C.4 
Phone: Clerkenwell 3871 Phone: Leeds 34091 Phone: Central 8585 Phone : Bell 341! 
DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) CAMBRIDGE STREET, MANCHESTER! « CENtral =. 
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Electro magnetic vibra- 
tory chute-type separa- 
tor. 


Alnico or Alcomax Per- 
manent Magnets will 
be shown in application 


orm. 

‘Rapid’ Magna 
Humps and Magna- 
traps for inclusion in 
gravity, pneumatic or 
hydraulic ducts, pipe 
lines, etc., and self- 
cleaning Drum and 
Pulley Type Separators 
manufactured with 
either Permanent or 
Electro Magnetic Units 
will also be shown. 

Electro Magnetic 
Clutches and Brakes 
for power transmission 
or arrestation, and the “‘ Rapid” Patent Textile Magnet 
which incorporates high intensity magnets and a swivell- 
ing device for easy cleaning, will also be available for 
inspection. 

Other items include the ‘‘ Rapid”? Magnasweep 
Major and Minor for the collection of ferrous scrap 
from workshop floors, Permanent and Electro Magnetic 
Pulley and Drum Type Separators, including an 
Electro Suspension Magnet, for use over conveyors for 
the extraction of tramp iron from material, prior to 
processing. 


SLACK & PARR LTD., Kegworth, near Derby, 
will exhibit a small, moderately priced, special purpose 
drilling machine, robust and powerful enough for 
multi-drilling and having a minimum of “ frills.” 

A flanged spindle housing is provided for attaching 
the drill head to the machine, the drive being trans- 
mitted by a vee-belt from a rear-mounted motor. The 
speeds available from the 3-step pulley are suitable for 
the diverse range of applications covered by the SPK 
Gearless Drill Heads. The machine can be supplied 
with either hand or power feed to the table, which has 
a movement of 2”. Power feed is applied through a 
built-in hydro-pneumatic system connected to the 
compressed air main, and this provides a semi-automatic 
cycle consisting of rapid approach, feed stroke and rapid 
return. Both the rate and length of the feed stroke are 
infinitely variable. A unique feature of the machine is 
the 3” height adjustment to the headstock, which caters 
for varying heights of jig and lengths of drill. The 
electrical equipment consists of Stop and Start push- 
buttons in the headstock, controlling a B15 air-break 
starter with No-volt release and overload trip. 

With a maximum drill capacity of }” diameter, the 
SPK Multi Drilling Machine is ideal for the production 
of small components and is eminently suitable for 
“flash ” clearance in plastic mouldings and die-castings. 
Furthermore, the hydro-pneumatic feed removes the 
fatigue factor from the drilling operation and facilitates 
the use of female labour. 


THE KITIMAT HYDRO-ELECTRIC POWER 
DEVELOPMENT SCHEME 
(Concluded from page 114) 
and aluminium ingot. Owing to the abrasive qualities of 
alumina, and to the tidal range of over 20 feet, careful at- 
tention is being given the design of bulk unloading towers. 

At the aluminium-reduction plant, the terminal 
station will be somewhat similar in arrangement to that 
at the generating station, except that there will be 
ultimate! 12 step-down transformer banks, normally 
each supplying a single potroom with bussing facilities 
to permit transfer of power to other loads, a bank for 
miscellancous load and a spare bank. It is visualized 
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there may be synchronous condensers, but most of the 
corrective capacity will be in the form of static capacitors 
on the low-tension side of the step-down banks. 

The step-down transformer banks are single-phase 
transformers rated at 37,000 kVa, with a voltage ratio 
of 275/13-2 kV, with four 2:5 per cent taps, the neutral 
being solidly grounded. 

Each cell line or potline will be supplied by eight 
mercury-arc rectifier equipments, of the ignitron type 
in the initial establishment, each rated at 12,500 kW. 
These equipments comprise a single-tank, 1,200 A, 
1,000,000 kVa interrupting capacity, outdoor oil circuit 
breaker, a self-cooled phase-shifting transformer rated 
at 13,200 kVa and arranged to give 48 phase operation, a 
self-cooled rectifier transformer rated 13,200 kVa, with 
a three-phase primary and two six-circuit wye-connected 
secondary windings. These 12 windings supply the 24 
anodes of two rectifier frames, each consisting of 12 
pumped, ignitron-type, water-cooled rectifiers with 
auxiliaries. The cathodes of the 16 frames are con- 
nected through high-speed air circuit breakers to the 
positive main d.c. bus. The neutral points of all 
secondary windings are connected tothe negative d.c. bus, 
through interphase transformers. The rectifier equip- 
ment will have an efficiency of somewhat over 96 per 
cent, from the 13:2 kV a.c. bus to the 1,000 volt d.c. bus. 

The step-down transformer banks are protected on 
primary and secondary sides by induction-type phase 
and neutral overcurrent relays. Individual transformers 
are equipped with gas-detector relays. Alarm devices 
are employed for the oil and water lines and for the 
winding temperature detectors. The rectifier trans- 
formers are protected by primary phase and neutral 
relays, gas detector relays, high temperature and low 
oil-level alarms. The rectifier units are equipped with 
loss-of-vacuum, reverse-current and over-temperature 
protection. 








It. isn’t a magic key or any- 
thing like that. It just so 
happens that we have been 
called in on so many tricky 
questions over the last 
thirty years that we now 
know the answer to most 
of them. Wouldn’t it bea 
good idea to see us about 
your new project? Estab- 
lished 1919. A.1.D. approved. 


THE LEWIS SPRING CO. LTD., Resilient Works, Redditch 
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Telephone: REDDITCH 720/1/2 


London Office : 321 HIGH HOLBORN, W.C.I. Phone: Holborn 7479 & 7470 
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Cerrobend is an ideal loading medium 
for tube and section bending. It has a 


melting point (160 F) less than that of 
boiling water. It expands on solidifi- 


cation and thus enables the thinnest 
tubing to be bent to small radii as 
though it were a solid bar. Full technical 
data will be sent on request. 


Low-Temperature Melting Non-Shrinking Alloys 


MINING AND GHEMICAL PRODUCTS LIMITED 


eweeee ww MUSE, 376 STRAND, LONDON, W.C.2 
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_NEWS OF THE MONTH 








PERSONAL 


Mr. O. Bertoya has been appointed managing director of 
Renold and Coventry Chain Co. Ltd., 28 Deansgate, Manchester 3, 
in succession to Mr. R. O. Herford, O.B.E., who retired but is 
retaining his seat on the Board. Mr. W. S. C. Tully, C.B.E., 
has been appointed deputy managing director and Mr. W. F. 
Foley, general sales manager of the Company. 

Mr. J. F. Bickerton, B.Eng.(L’pool), M.I.C.E., has been 
a district engineer, British Railways, Western Region, 

diff. 


Mr. Alfred Blount, who, for the last seven years, has been 
general manager of Vandervell Products Ltd., has been appointed 
a member of the Executive Board of The Plessey Company Ltd., 
Ilford, Essex. 

Major-General Colin Bullard, C.B., C.B.E., B.Eng. 
(L’pool), M.I.Mech.E., M.IE.E., Inspector of the Royal Elec- 
trical and Mechanical Engineers, has been appointed the first 
Principal of the Royal Technical College of East Africa, now being 
built in Nairobi, Kenya. 

The Rt. Hon. Viscount Caldecote, D.Sc., M.A., A.M.LN.A., 
Fellow of King’s College, Cambridge, has been elected a director 
of the English Electric Co. Ltd. ; 

Mr. H. S. Carter, B.Eng.(Liv.), has been appointed sales 
manager of the Heating and Welding Department of Metropolitan- 
Vickers Electrical Co. Ltd., Trafford Park, Manchester 17. 

Mr. G. P. Clay has been appointed chief engineer of the Metals 
Division of Imperial Chemical Industries Ltd. 

. E. H. L. Cooper has been appointed general works man- 
ager, Mr. J. R. Threlfall, production manager, Mr. G. Metcalfe, 
production controller, Mr. D . Mallet, chief inspector, and 
Mr. H. D. Prescott, assistant chief inspector, of Henry Meadows 
Ltd., Wolverhampton. : 

Mr. N. V. Crabtree has been appointed manager of the 
coated abrasives division of the Carborundum Co. Ltd., Trafford 
Park, Manchester 17. a ; : 

Mr. J. V. Daniel has been appointed joint managing director 
of Crompton Parkinson Ltd., Crompton House, Aldwych, London, 
W.C.2, Mr. J. B. Scott, D.F.C., Assoc.I.E.E., an executive 
director and assistant sales director (home), has been appointed 
sales director. Mr. D. E. Graham, Assoc.I.E.E., M.I.Ex., 
general sales manager of the Overseas Division, has been appointed 
an executive director. 

Mr. A. S. Duncan, B.Sc., has been appointed general manager 
of the Doncaster Works of Crompton Parkinson Ltd. 

Following the retirement of Mr. T. W. Edwards, J.P., 
F.C.LS., from the position of joint managing director of the Park 
Gate Iron and Steel Co, Ltd., Rotherham, Mr. C. H. T. Williams 
continues as managing director, with Mr. F. Woodfield as assistant 
managing director. 

Mr. C. L. G. Fairfield, M.A., M.LE.E., A.M.I.Mech.E., 
has joined The Telegraph Construction & Maintenance Co. Ltd., 
as manager of the Overseas Division. Mr. A. W. J. Cordrey will 
continue as export sales manager. 

Sir William S. Farren, C.B., M.B.E., M.1I.Mech.E., 
F.R.Ae.S., F.R.S., has been elected President of the Royal Aero- 
nautical Society, 4 Hamilton Place, London, W.1. j 

Mr. Frank Foster, M.Sc., A.M.LE.E., has been appointed 
general manager of the ‘‘ Cyc-Arc” Stud Welding Division of 
So Parkinson Ltd., Crompton House, Aldwych, London, 

eZ. 


Engineer Rear-Admiral Sir Sydney Frew, K.B.E., C.B., 
has been appointed chief fuel engineer to the Ministry of Fuel and 
Power, Thames House South, Millbank, London, S.W.1, in 
succession to the late Mr. J. Price Walters. 

Mr. James Gilchrist has been elected chairman of Barclay, 
Curle & Co. Ltd., Clydeholm Shipyard, Whiteinch, Glasgow 4, 
i succession to Mr. George Barrie who has retired. 

Mr. C. Godfrey, A.M.I.Mech.E., has been appointed chief 
engineer of Spiro Gills Ltd., Pulborough, Sussex. 

_Mr. W. G. Hall, chief draughtsman since 1944, has been ap- 
pointed assistant technical manager (gun mountings) of Vickers- 
Armstrongs Ltd., Elswick Works, Newcastle-upon-Tyne. 

Mr. M. M. Hallett, formerly research and development 
Manager, has been appointed director of sales of Sheepbridge 
Engineering Ltd., Chesterfield. 

_ Mr. F. H. Harris, B.Sc.(Lond.), M.I.P.E., works manager 
of B.S.A. Tools Ltd., Birmingham, has been appointed group 
production adviser to Associated British Engineering Ltd. 

Mr. W. L. Henderson, A.M.LE.E., has relinquished his 
secretarial position with The Engineers’ Guild Ltd. and has joined 
Dowding & Mills Ltd., Camp Hill, Bordesley, Birmingham 12, as 
their London sales manager. 

Mr. Charles L. Hill, who has been deputy Chairman of 
Heenan & Froude Ltd. for some years, has been elected Chairman 
of the Company in place of the late Alan Paul Good. Mr. F. 
James Fielding, the managing director of the Company, has 
been elected deputy Chairman. Mr. Hill, who has been a director 
of Heenan & Froude Ltd. since 1936, is also Chairman of Folland 
Aircraft Ltd., and holds a number of other Directorships in the 
engineering industry. 
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Mr. R. I. Hughes, A.C.1.S., formerly managing director of the 
Ford Motor Company of India, has joined the Administrative 
Establishment of The Plessey Company Ltd. 

Mr. R. C. Hughes has been appointed production manager of 
Commer Cars Ltd. and Karrier Motors Ltd., Luton. 

Mr. H. F. Judd has been appointed general manager and a 
special director of Ioco Ltd., Netherton Works, Anniesland, 
Glasgow W.3. 

Mr. W. Kemp has been appointed deputy chairman of the 
Hamworthy Engineering Co. Ltd., Poole, Dorset. Mr. A. F. 
Ferguson succeeds him as managing director. Mr. James 
Hendry has been appointed sales director, and Mr. R. G. Peach, 
technical director. 

Dr. F. H. Last, B.Sc., has been appointed technical engineer 
(electrical) of the Eastern Generation Division of the British 
Electricity Authority. 


Mr. A. M. Leiper, general manager of Fawcett, Preston & 
Co. Ltd., Bromborough, Cheshire, has been elected a director of 
the Company. 

Mr. C. A. J. Martin, G.C., M.C., B.A., A.M.LE.E., general 
sales manager of the plant division, home sales, Mr. M. H. L. 
Lewis, M.A.(Oxon.), assistant to the works director (South), and 
Mr. Michael Parkinson, M.A.(Cantab.), assistant to the works 
director (North), have been appointed executive directors of 
Crompton Parkinson Ltd. 

Mr. B. H. Mears, director of Associated British Oil Engines 
(Export) Ltd. and National Oil Engines (Export) Ltd., has been 
appointed sales director of Mirrlees, Bickerton and Day Ltd., 
Stockport. Mr. Mears has recently returned from Canada. 
During the last four years, he has travelled extensively for the 
Group in India, Pakistan, Australia and Africa as well as Canada. 

Mr. A. R. Neelands has been elected Chairman of The 
Cementation Company Ltd., 39 Victoria Street, London, S.W.1. 
Mr. W. A. Pickersgill succeeds Mr. Neelands as managing 
director and has been elected to the Board. Mr. P. D. Tolhurst 
has been also elected a director of the Company. 

Mr. Albert Parkinson, M.B.E., has resigned his position of 
joint managing director of Crompton Parkinson Ltd., which he 
has occupied since the formation of the Company in 1927. He 
will remain, however, chairman of the Board. 
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Mr. Gunnar Poppe, O.B.E., M.A., has been appointed general 
manager and director of James Beresford and Son Ltd. (a subsidiary 
company of Cornercroft Ltd.), Stork Works, Marston Green, 
Birmingham 33. 

Mr. C. E. Prosser has been appointed chairman of the Metals 
Division of Imperial Chemical Industries Ltd., Millbank, London, 
§.W.1, in succession to Mr. H. E. Jackson, who relinquished 
the chairmanship on 31st March. Mr. Prosser who holds im- 
portant official appointments in the Non-Ferrous Metals Industries, 
has been on the Board of I.C.I. Metals Division since 1936. 

Mr. Norman Readman has been appointed managing director 
of the Consolidated Pneumatic Tool Co. Ltd., 232 Dawes Road, 
London, S.W.6, in succession to Mr. J. A. Owen, who retired 
from the position of managing director after 50 years of service 
with the company, but remains a director and consultant. 

Mr. R. D. G. Ryder has been elected President of the Machine 
Tool Trades Association, Victoria House, Southampton Row, 
London, W.C.1. Mr. H. P. Potts has been elected vice-president 
and Mr. G. E. Hickman, honorary treasurer. 

Mr. Wilfred Sampson, B.A., A.M.LE.E., has been appointed 
commercial manager of Telcon Telecommunications Ltd., Telcon 
Works, Greenwich, London, S.E.10, owned jointly by Mullard 
Ltd. and The Telegraph Construction & Maintenance Co. Ltd. 
Dr. K. E. Latimer will continue as technical manager. 

Mr. E. C. Scott, B.Sc.(Eng.), A.M.LE.E., technical assistant 
to Sir John Hacking, chairman (operation) of the British Electricity 
Authority, has been appointed system operation engineer in the 
Authority’s North-Eastern Division. 

Mr. H. R. Scott has recently joined the staff of B.S.A. Tools 
Ltd. after five years as joint managing director of The Hanwell 
Engineering Co. Ltd., Northampton. will be responsible for 
the manufacture and distribution of the ‘“ Snap-Lock” Limit 
Switches which are now to be made in the United Kingdom under 
licence from The National Acme Company of America. Mr. Scott 
will operate from the Company’s offices at 93 Albert Embankment, 
London, S.E.11. 

Mr. P. R. Scutt has been appointed managing director of 
Tecalemit Ltd. 

Mr. L. W. D. Sharp, A.M.LE.E., has been appointed chief 
engineer in the components division of The Plessey Company Ltd., 
Ilford, Essex. 

Mr. E. Heywood Smith has been appointed a director of The 
Standard and Pochin Bros. Ltd., Leicester. 

Mr. Walter Tonkinson, director and chief engineer of The 
Electric Construction Co. Ltd., Wolverhampton, retired on March 
3lst after 54 years with the Company. 

r. R. J. V. Wheeler has been appointed secretary of Newton, 
Chambers & Co. Ltd., Thorncliffe Ironworks, Sheffield, in suc- 
cession to Mr. A. V. Grogan who retired. 

_Mr. Bertram White, technical director of the Federation of 
British Industries, 21 Tothill Street, London, S.W.1, has resigned 
to take up an industrial appointment. Dr. J. E. G. Harris, 
B.A(Cantab.), has succeeded him as acting technical director. 

Mr. G. T. Windsor has been appointed home sales manager 
of R. H. Windsor Ltd., Chessington, Surrey, in succession to 
Mr. E. A. Norris, who retired but will continue as technical sales 
consultant. 

_ Following the acquisition of the manufacturing and selling 
tights of the Turbomeca range of gas turbines, Blackburn and 
General Aircraft Ltd., Brough, East Yorkshire, has appointed 
Group-Captain H. J. Wilson, C.B.E., A.F.C., sales manager 
(engines), with Mr. J. J. Gadd as commercial sales manager 
(engines). Mr. F. R. Bell has been appointed chief designer 
(engines) with Mr. W. B. Mathison as assistant chief designer, 
and Mr. E. Mitchell, works manager (engines). 

ir. G. A. Young, general manager of the Ebbw Vale section 
of Richard Thomas and Baldwins Ltd., has been appointed assis- 
tant managing director of the Company, in succession to Mr. L. J. 
Davies who retired but will continue to serve on the Board. Mr. 
b> ~~ a been appointed a director of The Steel Company 

ales Ltd. 





MR. HENRY HUMPHREYS | 





We regret to announce the death of Mr. Henry Humphreys, 
Senior partner in the Oldham electrical engineering firm of J. H. 
Humphreys and Sons, of which he was a co-founder in 1891. Mr. 
Humphreys was patentee of a magnetic chuck of which some of 
the largest in the world have been manufactured by his Company. 





MR. H. L. BOWEN | 





We regret to announce the death of Mr. H. L. Bowen, a 
technical executive of the Valve Division of Mullard Ltd. Mr. 
Owen was chairman of the Technical Committee of the British 
Radio Valve Manufacturers’ Association since 1949. He celebrated 


his twenty-fifth year with the Mullard Company last year. 


HEAT TREATMENT PRACTICE 

H Preliminary notice is given by B.I.S.R.A. of a conference on 
eat Treatment Practice to be held on June 15th, 16th and 17th 
that = Ashorne Hill, Leamington Spa. It is intended that there 
ual © papers and discussion on the heat treatment of engineering 
eels and large forgings and sections, surface treatments, isothermal 

eat treatment and temperature measurement and control. 
Ge le conference, which is being organised by the Metallurgy 
po — Division of B.I.S.R.A., is expected to provide a meeting 
y le a te and ee Sees ny Fag go 
sons g to attend sho a to Mr. A. M. Sage. 
BIS.R.A., 11 Park Lane, London, W.l. | 7 
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CONFERENCE ON BRITTLE FRACTURE IN STEEL 


A one-day Conference on Brittle Fracture in Steel will be held 
on Friday, 15th May, 1953, under the chairmanship of Prof. R. 
Hay, B.Sc., Ph.D. Meetings will be held in the Institution of 
Engineers and Shipbuilders in Scotland, 39 Elmbank Crescent, 
Glasgow, and will be open to members of any technical society 
who register for the conference. The programme is as follows : 

“ Brittle Fracture Studies in the United States,” by S. L. 
Hoyt (Technical Adviser, Battelle Memorial Institute, 
Columbus, U.S.A.). 

“The Brittle Fracture Problem from a Shipbuilder’s Point of 
View,” by N. G. Leide, Civilingenjér (Assistant Shipyard 
Manager, Kockums Mekaniska Verkstad A.B., Malmé, 
Sweden). 

“The Mechanism of Fracture in the Impact Test,” by P. 
Matton-Sjéberg (Chief Metallurgist, Domnarfvets Jernverk, 
Domnarvet, Sweden). 

“ Notch Ductility of Mild Steel ~~ Quality Plates,” by I. M. 
Mackenzie, B.Sc. (Assistant Chief Metallurgist, Colvilles 
Ltd., Motherwell, Scotland). 

Rapporteur—W. Barr (Chief Metallurgist, Colvilles Ltd., 
Motherwell, Scotland). 

“The Propagation of Brittle Fracture,” by T. S. Robertson, 
M.Sc.(Eng.), and D. le M. Hunt, B.Sc.(Eng.) (Royal Naval 
Scientific Service). 

“ Transverse Strength and Brittle Fracture,” by Prof.-ir. W. 
Soeté (Professor of Engineering, University of Ghent, 
Belgium). 

“ Dimensions in Testing,” by C. F. Tipper, M.A., Sc.D., 
D.Sc. (Reader in Engineering, University of Cambridge). 

“The Influence of Welding on Notch Brittle Fracture,” by 
A. A. Wells, Ph.D. (Research Officer, British Welding 
Research Association, London). 

Rapporteur—H. Harris, B.Sc., Ph.D. (Works Metallurgist, 
Babcock and Wilcox Ltd., Renfrew, Scotland). 


STEEL CASTINGS RESEARCH IN THE UNITED 
KINGDOM 


The formation of the British Steel Castings Research Asso- 
ciation is an event of importance not only to the British steelfounding 
industry itself, but also to the engineering industry, with which the 
former is clearly so closely allied. It marks a further major step in 
the development of steel castings research resources in the United 
Kingdom. The B.S. A. inherits from the Research & De- 
velopment Division of the British Steel Founders’ Association an 
active and established research organisation, with a comprehensive 
programme of research and development work already well in hand. 

The Chairman of this new Research Association is Mr. F. N. 
Lloyd, B.A., chairman and managing director of F. H. Lloyd & 
Co. Ltd., Wednesbury. Mr. Lloyd will have the assistance of a 
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Council comprising: Mr. A. H. Catton, Catton & Co. Ltd., 
Leeds; Mr. C. J. Dadswell, Ph.D., B.Sc.(Eng.), Ingenieur 
E.S.F., M.I.Mech.E., President of I.B.F., English Steel Cor- 
poration Ltd., Sheffield ; Mr. E. Gregory, M.Sc., Ph.D., M.LE.L, 
F.LM., F.R.I.C., Edgar Allen & Co. Ltd., Sheffield; Mr. J. 
Jackson, Jackson Elphick & Co. Ltd., Lanarks; Mr. C. H. Kain, 
A.M.LMech.E., F.I.M., Lake & Elliot Ltd., Braintree, Essex ; 
Brigadier A. Levesley, M.I.Mech.E., Edgar Allen & Co., 
Sheffield; Mr. A. B. Lloyd, B.A.(Cantab.), A.M.I.Mech.E., 
A.M.LP.E., AM.LLA., F. H. Lloyd & Co. Ltd., Wednesbury ; 
Mr. R. J. Richardson, Brown Lenox & Co. Ltd., Pontypridd, 
Glam.; Mr. Frank Rowe, B.Sc., F.LLA., K. & L. Steelfounders 
& Engineers Ltd., Letchworth, Herts.; Mr. W. Scott, O.B.E., 
M.1L.Mech.E., Jarrow Metal Industries Ltd., Jarrow. 

Mr. J. F. B. Jackson, B.Sc., A.R.LC., F.I.M., who has, 
since its formation, guided the research activities of the Division, 
will continue as director of research. 

The B.S.C.R.A. research programme, as it now becomes, is 
not only sponsored in various of the Universities, but is also con- 
ducted by its permanent staff, both independently in its own 
research stations and in conjunction with the many well-equipped 
research laboratories and plant of industrial concerns. Its re- 
searches over the last three years have ranged over a wide field of 
steel casting science and foundry technology, and have included an 
important series of projects related to industrial health and to 
foundry dust suppression. The B.S.C.R.A. Dust Research Station 
in Sheffield has been in operation since mid-1951, and to the 
manufacturers of steel castings in this country goes the credit of 
being the first section of the founding industry to set up an ex- 
perimental unit of this kind. 

Important advances have been made in relation to the non- 
destructive testing of steel castings, and these are to be the subject 
of a B.S.C.R.A. One-Day Conference of the representatives of 
Member firms, to be held in Glasgow during April. Research, 
conducted at the University of Durham and at the Imperial College 
of Science, is leading to the establishment of essential basic data 
relating to the mechanism of freezing of steel in refractory moulds, 
and to findings that will undoubtedly have their influence upon 
industrial practice. Research in Cambridge on the metal penetra- 
tion problem and towards the improvement of surface finish in 
steel castings has continued since 1950. B.S.C.R.A. research 
relating to the influence of moulding materials upon hot tearing 
in steel castings is to be the subject of a paper to be presented at 
the 57th Annual Convention of the American Foundrymen’s 
Society in Chicago later this year. 

The steelfounding industry’s research has been so organised 
that its results are disseminated and discussed, not only at manage- 
ment and technical levels, but among those in whose hands the 
application of research findings ultimately rests, i.e. those who are 
actively engaged upon the foundry floor. 

The problem of translating the results of research and de- 
velopment into practice has thus been fully recognised by those 
in the steel-founding industry responsible for initiating co-operative 
research, and it is the intention of the B.S.C.R.A. to intensify these 
efforts by all the means at its disposal, and, particularly by discussion 
and by direct demonstration, to bring science into practice. 


REQUISITES FOR IMPROVED PRODUCTION 


Improvements in productivity in British Industry depend 
upon a proper appreciation of materials handling and materials 
processing by management, foremen and operators; more im- 
portance being attached to planning, organisation and designing 
for production ; more qualified engineers being employed on the 
production side; and upon production research being given the 
same status as product research. 

These conclusions were reached in a paper read on Wednesday, 
15th April, by Mr. L. Landon Goodman, B.Sc., A.M.I.Mech.E., 
A.M.LE.E., of the British Electrical Development Association, at 
a meeting of the Royal Society of Arts, entitled ‘‘ Materials Handling 
and Processing, Past and Present.” 

Mr. Goodman said that all major industrial operations could 
be divided into two fields—materials handling, and materials 
Processing. Materials handling, he defined as the technology 
embracing the movement and storage of everything within an 
industrial establishment, improved materials handling resulting in 
increased productivity and better utilisation of premises, upgrading 
of labour, reduction in accidents to personnel and products, and a 
consistent level of production. 

Materials processing he defined as the technology covering those 
operations through which material passes during the course of 
manufacture and which change its form or composition. Blending 
of handling and processing led to uniform flow, improved process 
loading, reduction to a minimum of inter-process stores, elimination 
of bottlenecks, and better utilisation of labour, while the overall 
pulse of an organisation beats more quickly and more regularly. 

Tracing the origins of mechanisation or mechanical handling, 
Mr. Goodman quoted historical writers as stating that the 
Assyrians were acquainted with mechanical contrivance which are 
unknown today or are looked upon as modern inventions, while 
the pulley was used in Ninevah for raising water in about the 9th 
century B.C 
Rr In 1775 Arkwright was able to send raw cotton into a mill and 
whi out the thread, almost the whole work being done by machine, 

a in 1808 the Portsmouth pulley block factory using special 
machinery designed by Brunell, had an output of 160,000 blocks a 
= = iced by 10 unskilled men who did the work previously 
one by 110 men. During the years 1854/55, 10,000 shells a day 


Passed through the Royal Laboratory, Woolwich, about which it 

Was said, ‘ the shells never touched the ground.” 

oa ben ©-codman gave an account of the various handling devices 

pe > el © present time, which he said, could, with advantage, be 
im greater numbers. These devices included cranes of various 
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kinds, lifts, roller chain and belt conveyors, elevators and battery- 
electric trucks. Incidentally, Mr. Goodman pointed out that the 
first industrial battery-electric truck was produced in 1906, and 
= —_ for carrying baggage at stations on the Pennsylvania 
railroad. 


REFRACTORY STRAINER CORES 


Strainer cores, either of oil-sand or metal, are widely used in 
the foundry industry to control the flow of metal into the moulds, 
and to reduce the danger of entrapped non-metallic material in the 
castings. 

Strainer cores made from ceramic materials have valuable 
advantages over their conventional counterparts. These ceramic 
strainer cores are unaffected by molten metals, and not prone to 
cracking, erosion or collapse during pouring of the metal, and 
because they are prefired do not “‘ gas” the metal. In addition as 
compared with oil-sand strainer cores, which are, of course, made 
in the foundry, the use of the ceramic article releases labour and 
other productive resources for more direct participation in the 
production effort. 

These refractory strainer cores are supplied in cartons, in which 
they may be stored indefinitely without suffering deterioration. 
Each carton contains 100 pieces. 

Field trials have already established the effectiveness of strainer 
cores, which in several instances has enabled founders to achieve 
significant improvement in the incidence of rejected castings. 

Further details can be obtained from Coupe & Tidman Ltd., 
Treforest Trading Estate. 


THE PREVENTION OF STICKING ON CONTINUOUS 
FEED-THROUGH ROLLERS 


The Edison Swan Electric Co., Ltd., have introduced an entirely 
new, patented process whereby rollers and other cylindrical parts 
can be coated with Polytetrafluoroethylene (P.T.F.E.). This 
process should be of particular interest to Food Manufacturers and 
others using continuous feed-through rollers as the properties of 
P.T.F.E. are such that sticking and contamination are virtually 
impossible. 

P.T.F.E. is a new resin like substance unique among organic 
compounds in its chemical inertness and in its toughness over a 
wide range of temperatures. It withstands the attack of all materials 
except alkali metals ; it can be boiled in alkali hydroxides, hydro- 
fluoric acid, fuming nitric acid or aqua regia with no change in 
weight or properties. It also resists the attack of all high boiling 
solvents and other organic compounds. 

The material has zero water absorption, high impact strength 
and form stability, a far greater resistance to chemicals than either 
Gold or Platinum and retains its strength at temperatures ranging 
from minus 100° C to plus 288° C. 

P.T.F.E. is also available in rod, sheet and tape form. It is 
already being widely used in the Chemical and allied industries for 
gaskets, joints, valve seats, etc. 

Advice concerning its use, and other details may be obtained 
from The Edison Swan Electric Co., Ltd., Department R.C., 
21 Bruton Street, London, W.1. 


HEENAN TEST PLANT FOR 
GOODYEAR AVIATION DIVISION 


The Goodyear Tyre & Rubber Co. (Aviation Division) have 
recently instructed Heenan & Froude Limited, of Worcester, to 
design and build a large test plant for their factory at Wallasey, 
Cheshire. 

With this equipment it will be possible to simulate any 
operational condition so that the aircraft wheels, tyres and brakes 
can be thoroughly tested and proved before the design is released 
for production. 

The heavy forces involved will be applied by hydraulic equip- 
ment furnished by Fielding & Platt Limited, Gloucester, who are 
also building an additional plant for the Goodyear Company which 
will be used in conjunction with the Heenan test rig for static load 
testing. 


BUSINESS NOTES 


British Insulated Callender’s Cables (Australia) Pty. 
Ltd. is the name of a new company registered in Victoria. The 
registered office is at 84-88 William Street, Melbourne C.1, and there 
are branches in other Australian states. Sir T. Malcolm Ritchie, 
M.LE.Aust., is the first chairman of the Company. 

Sir Robert McAlpine & Sons Ltd., 80 Park Lane, London, 
W.1, have formed a Canadian company to be known as Sir Robert 
McAlpine & Sons (Canada) Ltd. 

Dunlop Special Products Ltd. have moved from their New 
Bond Street address to new premises at Kingsbury Works, Kingsbury 
Road, London, N.W.9. Telephone: Cotindale 7033. 

Winston Electronics Ltd., 1 Park Road, Hampton Hill, 
Middlesex, have opened a new Transformer Division. Mr. J. W. 
Binsted has been appointed sales manager of the new division. 

Ekco Electronics Ltd., Ekco Works, Southend-on-Sea, 
has been registered by E. K. Cole Ltd. as a wholly owned sub- 
sidiary company to be responsible for the marketing of its electronic 
equipment. 

British Insulated Callender’s Cables Ltd. announce that 
with effect from 3lst March, 1953, their Overseas Reception 
Office has been transferred to 11, Bedford Square, London, W.C.1. 
(Tel. : Museum 1600). 

The Overseas Reception Office was formed in 1949, for the benefit 
of Overseas visitors, as a place where they can obtain information 
of any kind, office facilities and assistance in securing accommoda- 
tion, travel and recreational facilities, 
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LATEST INDUSTRIAL LITERATURE 





1. Overhead Cranes and Hoists. Profoundly illustrated 24-page 
brochure just issued contains a large number of good photographic 
illustrations of the latest electric cranes and hoists in actual use. 

The various parts, the crane crab, brake, gearing, motors, rope 
drum and outer casing, longitudinal drive, longitudinal travel wheels, 
operator’s cabin, methods of control, platform, rope guide, hook 
blocks and single girder hoist carriages, are described illustrated. 

The micro speed units, very latest development in providing 
reliable precision dead-slow hoisting, lowering and travelling on 
alternating current, is described and its functioning explained by a 
diagrammatic sketch. Typical examples indicate the mary speed 
combinations possible with standard single and double girder 
crane crabs when fitted with micro speed units. 


2. Sonomatic Control. Illustrated leaflet describes an electronic 
recording and switching apparatus for a variety of applications in 
industry and elsewhere. Sonomatic control, with a recording as its 
basis, can be used for many complex mechanical and electrical 
operations on a repeatable time base which may be varied according 
to requirements. 


3. Laminated Silent Gear Material. It is well known that the 
introduction of non-metallic gears into a train of metal gears will 
reduce transmission noises to a minimum. 

28-page well designed and illustrated booklet deals with laminated 
gear material with physical Fes oe particularly suitable for 
transmission purposes in the form of spur, bevel, internal, helical 
and herringbone gears and also for wormwheels. The material is 
available in standard sheets or circular blanks cut to plus dimensions 
for finishing. Physical and mechanical properties are given in a 
useful Table. 

Special sections deal with sag design, definitions and formulae 
for determining the H.P. and for determining keyway stresses. 


4. Holtite Clamping Equipment. Illustrated leaflet just issued 
describes manual and pneumatic clamps which are precision made 
and can be embodied in the design of jigs and fixtures with a re- 
sultant saving of from 25% to 50% in tooling costs. By speeding 
up job loading and unloading machine efficiency can be increased 
by 10% to 40%. 

5. Combination Milling Cutters. 16-page brochure offers 
detailed information on a patented combination cutter which has 
been developed after many years of research and experiment and 
is a newcomer to the field of milling cutters. 

Because of the simplified method of locking the blades, it can 
be easily adapted to different types of work. This diversity often 
achieves considerable saving in tool investment. 

The main money saving feature of the combination cutter is 
the simplified grinding of the blades. The blades are sharpened in 
a simple grinding jig on an ordinary tool grinder without the need 
of special grinding machines and highly skilled operators. A 75% 
reduction in grinding costs is claimed by this method. Tungsten 
carbide can also be more effectively utilized. 


6. 4” Capacity Precision Drilling Machine. Nicely illustrated 
leaflet contains specifications of precision built drilling machine of 
advanced design with many special features to ensure long and 
accurate service. Versatility of the machine is increased by ac- 
cessories described in the leaflet. 


7. Level Gauges. 60-page catalogue contains full details of water 
level indicators, double plate water level gauges, water gauge columns, 
gauge glass protectors, glasses and spares. It also includes full 
description of level — for the oil industry, for liquefied gases 
and high pressure level indicators for working pressures up to 
6,000 psi. 

The value of this publication is enhanced by over 80 illustrations 
and tables. 


8. Processing Machine for Washing, Degreasing, Rinsing, 
Oiling. Illustrated leaflet just issued introduces a new processing 
machine which has been developed to meet the need for a simple 
and inexpensive method of cleaning or of applying liquid protective 
coatings to small parts. 

The machine is specifically designed to form an integral part 
of a conveyor system, but can also be supplied for use as an isolated 
unit. 
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NEW NITRIDING PLANT AT JAGUAR WORKS, 
COVENTRY. 


Nitriding plant, manufactured by The General Electric Co, 
Ltd., has recently been installed in the Coventry Works of Jaguar 
Cars Ltd., where it is used for the surface hardening of crank 
shafts. The installation comprises a 56kW pit furnace provided 
with fully automatic temperature control and reading apparatus, 
switchgear, ammonia flow panel, dissociation testing cubicle, and 
two heat-resisting steel nitriding containers equipped with fans 
and forced convection assemblies. 

The containers are loaded by suspending the charge of crank- 
shafts vertically from a casting carried by the suspension bars 
attached to the insulated lid. The lid and charge are then lowered 
into the envelope and bolted into position. An absolutely gas tight 
seal is formed by the rubber joint between the lid and envelope. 
A nitriding atmosphere is used to purge all air from the container 
before the container and charge are placed in the furnace. 

‘The furnace is kept at a controlled temperature of 500° C at 
which heat the ammonia reacts on the nitralloy steel crankshafts 
giving them a hard wear-resisting case. The depth of case is 
governed by the length of time the charge is held at temperature. 
A total heating cycle lasts from 60 to 70 hours, but during this 
period the plant requires very little supervision. 





Classified Advertisements. 


The rate for all classified advertisements is 6d. per word; in bold 
print 9d. per word ; minimum order 6s. Box number advertisements 
ls. extra. Instructions together with remittance must be received not 
later than the 3rd of each month for advertisements to appear in the 
same month’s issue. 





SITUATIONS VACANT 


A VERY EXPERIENCED AUTOMOBILE DESIGNER is 
required by an old established Coventry firm for an interesting 
new project. Experience of the design of complete chassis includ- 
ing engine and transmission is essential. Please give summary of 
experience and salary required to Reference MC Box No. A.S. 153. 


ARMSTRONG SIDDELEY MOTORS have vacancies for 
Design Draughtsmen with Higher National Certificate or higher 
qualifications for a small team working on Rocket Motors. These 
jobs provide excellent opportunities to gain experience in mech- 
anical, pneumatic, hydraulic and combustion engineering. Reply 
to Ref. DA.1, Personnel Manager, Armstrong Siddeley 
Motors, Coventry. 


SITUATIONS WANTED 


FITTER, aged 30, seeks position as service representative for 
a address, phone and car available Belfast. Reply 
ox G154. 


NEW INVENTIONS 


WYNSTRUMENTS, LTD., of Staverton Aerodrome, Cheltenham 
Road, Gloucester, are open to consider the Design, Development, 
Manufacture and Marketing of any New Invention relating to 
Aircraft Instruments, and/or Small Aircraft Electrical Accessories. 
—Particulars should be addressed for the attention of the 
Managing Director. E1067 Mw 


MACHINERY, ETC., FOR SALE 


RECONDITIONED EX-ARMY HUTS, and_ manufactured 
buildings. Timber, Asbestos, Nissen Type, Hall Type, etc. 
sizes and prices. Write, call or telephone—Universal Supplies 
(Belvedere) Ltd., Dept. 50, Crabtree Manorway, Belvedere, 
Kent. Tel.: ErttH 2948. 


MASSEY 10 CWT. PNEUMATIC FORGING HAMMER for 
sale. Clear space type without slides. Hammer under control any 
point of stroke. Single or automatic blow (110 per min.). Direct 
motor drive, without motor. Long stroke 27 in. centre to back 
23 in. Weight abt. 4 tons. F. J. Edwards Ltd. 359, Euston Rd., 
London, N.W.1. Tel.: Euston 4681. 


NEW GUILLOTINE with cutting table 0-30° for cutting steel 
plates with bevelled edges prior to welding. Cap. 78” wide by 
5/18” thick mild steel. Steel plate construction. Motorised pump. 
400/3/50 photo. F. J. Edwards Ltd., 359, Euston Road, 
London, N.W.1. Tel.: Euston 4681. 


MISCELLANEOUS 


DEODORISERS AND AROMATIC COMPOUNDS for all 
technical and industrial pegeae. Gale & Mount Ltd., 37, 
Rothschild Road, Chiswick, W.4. Phone: CHIswick 6628. 
WANTED.—Complete 1940 and 1941 volumes of “The Engineers 
Digest” at double of original subscription price. Also Jan. 
1949, and June, 1950 issues at 3/6 per copy.—Subscription Dept. 
120, Wigmore Street, London, W.1. 

ALUMINIUM FOUNDRIES. Gravity dies designed, manu- 
factured and proved. Capacity immediate. R. E. Ormerod Ltd. 
Ednall Lane, Bromsgrove, Worcs. 
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